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ABSTRACT 


This  study  has  undertaken  to  measure  the  symbolic  meaning 
structure  of  two  dimensionally  opposite  personality  types :  introverts 
-  extraverts.  The  Myers -Briggs  Type  Indicator  was  chosen  as  a  means 
of  obtaining  samples  differing  on  the  intro vers ion -extraversion  dimen¬ 
sion. 

A  total  of  161*  summer  school  students  in  a  senior  educa¬ 
tional  psychology  course  completed  the  Myers -Briggs .  The  3>0  subjects 
with  most  extreme  scores  in  each  direction  who  had  successfully  com¬ 
pleted  an  association  test  were  chosen  for  further  analysis. 

An  association  test  sampling  concepts  from  different 
ecological  or  environmental  areas  was  prepared^  administered  and 
scored  according  to  Deese*s  (1962)  procedures  for  obtaining  an  over¬ 
lap  coefficient.  The  overlap  coefficient  is  a  measure  of  relation^ 
showing  the  extent  of  common  responses  between  a  pair  of  stimulus 
words . 

The  matrices  for  both  samples  were  factor  analyzed  and 
rotated  by  a  varimax  criterion.  Factors  were  compared  across  samples 
by  means  of  the  coefficient  of  congruence  as  outlined  in  Harmon  (1960)^ 
and  further ?  common  factors  were  analyzed  for  differences  to  aid  in 
the  clarification  of  conceptual  structure  differences  between  intro¬ 
verts  and  extraverts. 

The  results  indicated  that  the  factors  are  basically  com¬ 
parable  9  out  of  10  coefficients  of  congruence  fall  above  the  criter- 
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ion  of  .800*  Further  it  was  possible  to  name  the  factors  on  the 
basis  of  the  initial  classification  of  stimulus  or  ecological  areas 
with  very  few  inappropriate  loadings. 

The  results  did  not  demonstrate  that  words  classified  on 
an  a  priori  basis  as  internal f  have  larger  factor  coefficients  on 
factors  classified  as  representing  the  internal  ecology*  Similarly 
the  results  did  not  demonstrate  that  words  classified  on  an  a  priori 
basis  as  external^  have  larger  factor  coefficients  on  factors  classi¬ 
fied  as  representing  the  external  ecology. 

What  was  demons tr a ted ^  however  was  that  when  the  direction 
of  the  difference  is  ignored^  words  a  priorly  classified  as  either 
internal  or  external^  when  matched  with  a  congruent  factor ?  i*e. 
(internal  word  x  internal  factor ?  or?  external  word  x  external  factor) 
tend  to  be  the  best  discriminators  of  associational  differences  for 
the  factor. 

Finally  a  couple  of  possible  incongruences  with  introver¬ 
sion  -extraversion  theory  seemed  to  emerge  in  the  comparisons  of 
factor  differences  across  samples.  The  first  is  that  introverts 
seem  to  be  much  more  internal  gut  response  and  cortical  desynchron¬ 
ization  oriented  than  might  have  been  predicted.  The  second  is  that 
extr averts  tend  to  be  somewhat  more  study  and  thought  oriented f  than 
might  have  been  predicted.  However  it  may  be  that  for  extraverts 
studying  is  more  people  oriented  which  seems  more  in  line  with  an 
extr aver ted  conception  of  study. 
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CHAPTER  I 


INTRODUCTION 

Theoretical  Background  and  the  Problem 

The  role  of  stimuli  as  they  effect  behavior  has  always  been 
a  central  problem  in  the  history  of  psychology.  In  the  past#  major  be¬ 
havior  theorists  have  always  dealt  with  a  single  stimulus  in  their 
models.  It  seems  strange  that  few  have  attempted  to  deal  with  the 
problem  of  handling  groups  of  stimuli  simultaneously  in  a  dimension¬ 
al  model. 

A  number  of  psychologists  have  continued  to  emphasize  the 
importance  of  stimulation  upon  behavior  despite  the  increasing  em¬ 
phasis  on  central  cognitive  and  general  organismic  processes  in 
behavior.  Some  of  the  more  prominent  of  them  being  the  Gibsons  of 
the  experimental  perception  group  Heider  of  the  ego  psychology  group 
and  Barker  of  the  social  psychology  group. 

Further^  in  at  least  two  behavior  theories  where  the  major 
orientation  is  considered  central  process  or  cognitive,,  those  of 
Osgood  (1957)  and  Sarbin,  Taft  and  Bailey  (I960),  the  importance  of 
stimulus  dimensionality  in  the  prediction  of  behavior  has  been  raised. 
In  both  cases  the  description  of  cognitive  structure  becomes  the 
means  to  that  end. 

Osgood's  theoretical  orientation  emphasizes  the  behavioral 
response  or  reaction  to  entity  or  stimulus  as  defining  meaning  in  a 
behavioral  sense.  What  have  emerged  are  the  now  very  familiar 
evaluative ,  activity  and  potency  dimensions  which  are  in  effect, 
very  likely  adequate  descriptions  of  behavioral  responses  to  stimuli. 
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However  for  the  purposes  of  this  work  the  writer  was  more 
interested  in  the  entity  or  the  ecological  object  itself  the  so- 
called  things  and  its  symbolic  counterparty  the  noun.  The  importance 
of  dealing  with  entities  stems  from  the  basic  orientation  that  stimuli 
(entities)  are  the  primary  effectors  of  behavior.  For  this  reason 
the  study  is  focused  mainly  on  the  theoretical  orientation  of  Sarbin? 
Taft  and  Bailey.  Of  further  consideration  is  the  attempt  in  their 
work  to  bridge  the  gap  between  the  stimulus  theorists  and  the  more 
cognitively  oriented  approaches  to  behavior.  The  bridge  is  in  the 
form  of  a  simple  posited  relation  between  cognitive  structure  and 
ecological  structure  that  can  best  be  described  in  their  own  words 
(I960). 

"The  person  is  functionally  dependent  on  the  achievement 
of  cognitive  organizations  proportional  to  the  ecological  organiza¬ 
tions.  That  is?  to  satisfy  functional  (survival)  requirements  his 
cognitive  organization  must  be  reasonably  proportional  to  those 
organizations  in  the  ecology."  If  this  fundamental  proposition  is 
accepted  it  is  reasonable  to  suppose  that  accurate  descriptions  of 
the  ecology  can  be  arrived  at  through  the  study  of  cognitive  struc¬ 
tures.  Indeed  it  would  be  difficult  to  demonstrate  otherwise^  al¬ 
though  it  shall  always  remain  an  open  question  as  to  the  extent 
proportionality  can  effectively  be  achieved^  especially  in  view  of 
more  recent  considerations  on  the  relative  nature  of  structure. 
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Further f  it  has  been  argued  that  we  develop  symbolically 
in  a  direction  of  increasing  differentiation  and  integration  (Werner 
and  Kaplan  1963)  in  those  ecological  areas  to  which  our  attention  is 
directed.  Our  cognitive  representational  structure  is  likely  to  be 
more  differentiated  in  certain  ecological  areas.  Individuals  can  be 
expected  to  differ  in  the  ecological  areas  that  they  consistently  or 
habitually  attend  to  and  these  differences  should  be  reflected  in 
cognitive  structure.  Measures  of  differences  in  cognitive  structure 
would  seem  to  hold  interesting  possibilities  for  the  differentiation 
of  personality  types  and  for  the  eventual  prediction  of  behavior. 

The  problem  largely  becomes  one  of  reducing  ecological  or 
cognitive  organizations  to  some  manageable  proportions.  For  these 
purposes  I  have  chosen  a  dimensional  model.  Again  from  Sarbin?  Taft 
and  Bailey  (i960)  who  have  addressed  themselves  to  the  problem  in 
the  following  manner:  "We  have  tried  to  make  clear  that  the  ecology 
may  be  analized  into  dimensions  and  that  dimensions  are  ways  of 
ordering  characteristics  of  occurrences.  We  must  further  emphasize 
that  dimensions  of  the  ecology  are  mathematical -statistical  arrange¬ 
ments.  An  object  does  not  "possess"  a  dimension  rather  it  has  such 
and  such  a  dimensional  value f  or  falls  at  some  given  place  on  the 
dimension  as  measured  (or  rated).  If  more  than  one  dimension  is 
involved  it  falls  at  a  point  within  the  coordinate  space  defined  by 
the  dimensions.  When  we  say  that  an  object^  human  or  otherwise^  has 
such  and  such  characteristics  we  mean  that  it  can  be  placed  at  certain 
points  on  the  various  named  dimensions.  Perhaps  the  best 
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way  of  thinking  of  the  cognitive  organization  is  that  of  a  hyperspace 
with  an  indeterminate  number  of  dimensions.  A  region  within  the  space 
determined  by  coordinate  values  on  intersecting  dimensions  cognitively 
represents  an  ecological  object  when  the  dimensions  are?  so  to  speak5 
in  the  head.”  Such  a  cognitive  counterpart  of  the  objects  in  the 
ecology  is  called  a  module  by  said  authors. 

Dimensionality  can  be  imposed  upon  any  system  of  objects 
occupying  a  common  space  in  which  the  relation  between  the  objects 
is  specified  in  some  quantitative  sense.  The  shortcoming  of  such 
an  approach  lies  in  the  determination  of  common  space.  For  example^ 
the  space  chosen  by  Rolceach  (i960)  was  one  of  cognitive  attitude } 
that  of  Osgood  (1957)  one  of  descriptive  response f  and  for  purposes 
of  this  study  the  space  of  the  ecological  object.  Is  it  not  surpris¬ 
ing  that  the  dimensions  are  not  comparable;  they  are  not  intended  to 
be. 

The  problem  of  determining  meaningful  ecological  dimensions 
looms  even  larger  for  once  an  area  of  attention  has  been  specified 
there  continue  to  be  problems  in  determining  the  appropriate  variables 
to  be  studied  within  the  area  and  then  of  measuring  these  variables. 

Since  this  study  is  not  so  much  concerned  with  a  complete 
objective  determination  of  the  major  ecological  dimensions  of  objects 
as  in  demonstrating  the  possibility  of  such  an  approach  as  a  means 
of  reflecting  personality  differences f  it  was  decided  to  suggest 
four  major  highly  general  ecological  areas  on  an  a  priori  basis. 

The  areas  chosen  were  those  of  external  natural  stimuli f  external 
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coded  stimuli f  internal  natural  stimuli  and  internal  coded  stimuli. 
The  rationale  underlying  the  above  choices  will  be  expanded  upon  in 
the  following  chapter. 

Purposes  of  the  Study 

The  objective  of  this  study  is  to  measure  the  symbolic - 
ecological  structure  of  two  extremely  differing  personality  types 
introverts  -  extraverts.  This  symbolic -ecological  structure  matrix 
will  be  determined  in  Euclidean  space  and  will  then  be  reduced  by 
means  of  factor  analysis.  Comparisons  will  then  be  made  across 
samples • 

The  major  purpose  of  the  study  is  to  attempt  to  show 
that  there  are  meaningful  clusters  of  stimulus  words  that  resemble 
environmental -ecological  stimulus  areas  chosen  on  an  a  priori  basis 
and  that  these  symbolic -ecological  structures  are  basically  constant 
across  personality  types.  It  is  a  further  purpose  of  this  study  to 
demonstrate  that  where  differences  do  occur  across  these  basically 
stable  dimensions  they  will  be  in  directions  predicted  from  the 
initial  classifications  of  these  chosen  words  or  in  directions  pre¬ 
dicted  from  the  emerging  factors  classified  as  internal  or  external. 
In  other  words  it  is  expected  that  common  dimensions  will  emerge 
for  the  two  samples  and  that  these  dimensions  will  be  reflective  of 
the  pre-chosen  stimulus  areas.  Where  specific  differences  do  occur 
on  common  factors  across  samples  it  is  hoped  that  these  differences 
will  aid  in  the  understanding  of  the  differentiation  of  these  person 
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ality  types  introverts -extraverts • 

Hypotheses  to  be  Tested 

The  nature  of  the  design  made  certain  limitations  inevitable 
in  the  way  of  hypothesis  testings  such  that  it  is  virtually  impossible 
to  state  categorically  on  any  probability  basis  whether  to  accept  or 
reject  the  hypothesis. 

Hypothesis  I.  Matrix  reduction  (factor  analysis -principal 
components  solution-varimax  rotation)  of  an  inter -associa  ted  set 
of  words  will  result  in  basically  comparable  factors  (coefficient  of 
congruence)  for  two  separate  samples  independently  differentiated  as 
to  personality  types  ( in troverts-extr averts). 

Hypothesis  II.  Resulting  factors  should  basically  resemble 
the  sets  of  stimulus  areas  (represented  by  noun  symbols) chosen  apriori. 
Minimally  it  should  be  possible  to  differentiate  factors  on  the  basis 
of  variables  representative  of  either  external  stimulus  areas  or 
internal  stimulus  areas. 

Hypothesis  III.  Comparison  of  factor  coefficients  across 
samples  for  comparable  factors  -vail  yield  noticeable  differences  on 
some  of  the  variables.  Whenever  differences  occur  they  should,  be 
basically  in  directions  suggested  by  type  theory.  That  is  for 
extraverts 5  variables  (words)  suggestive  of  the  external  ecology 
should  have  larger  factor  coefficients  on  factors  suggestive  of  a 
dimension  of  the  external  ecology.  Similarly  for  introverts f  variables 
(words)  suggestive  of  the  internal  ecology  should  have  larger  co¬ 
efficients  on  factors  suggestive  of  dimensions  of  the  internal  ecology. 
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Organization  of  the  Remainder  of  the  Study 

In  Chapter  II  a  review  of  literature  relevant  to  the 
present  study }  focusing  on  both  theoretical  concepts  and  research  in 
the  areas  of  cognitive -symbolic  structure  and  personality  types  are 
presented.  Also  research  data  related  to  the  measuring  instruments 
utilized  by  this  study  is  presented.  Finally f  an  attempt  is  made  to 
relate  the  implications  of  the  foregoing  research  presentation  to  the 
rationale  of  the  present  research  design. 

Chapter  III  is  concerned  with  the  design  and  methodology 
of  this  study.  Sources  of  data?  their  collection^  and  the  statistic¬ 
al  treatment  of  the  data  are  discussed. 

The  findings  and  conclusions  of  the  study ?  based  upon  the 
data  obtained  are  found  in  Chapter  IV.  Comparisons  are  made  between 
those  conclusions  justifiable  in  terms  of  the  data}  and  the  initial 
stated  general  purposes  and  specific  hypotheses  of  the  study  so  as 
to  indicate  acceptance  or  rejection  where  appropriate. 

Chapter  V  presents  the  implications  drawn  from  the  current 
research  for  the  general  educational -psychological  goals  of  measure¬ 
ment  of  individual  differences  and  behavior  prediction. 

A  copy  of  the  unpublished  instrument  used  in  the  study  is 


to  be  found  in  the  Appendix 


*Y 

ybirdS  9dd_  lo  'istnime?.  -*dd  ic  noli^s  tisgjiO 
arid-  od  dnsvsl9i  swd si©d II  lo  wsxvai  £  tII  isdqsriO  nl 
sit  rfoissasi  bns  adqeonoo  Isold sioerfd  rfdod  no  §ni snool  tv 'buds  dnss9iq 
sis  a sq\-d  -^dilsnoaieq  bns  aindoinda  oil  odrrr^a- svid 01300  lo  aeons  9dd 
adnsOTrxdsnx  anxinasam  ©rid*  od-  bedsloi  sdsb  doissasi  os? A  .nsdnsasiq 
od  sbsfli  si  dqirxsdds  ns  t^IIsniri  .bainsaenq  si  ybuds  eidd  \d  bsstlldu 
sdd  od  noxdsdner-.t-iq  rf 0*139391  31x03910!  edd  1c  anoidsoilquix  sdj  ©dslai 

.ngxasb  doiseaei  dnossiq  edd  lo  alsnoidsi 
^goIohoxiisCT  bns  n§is9b  end  ddxw  besneon 00  si  III  ladqsdO 
-oxdexdsda  9dd  bns  ^noxdoelloo  ixsrid  tsdsb  lo  troS  .  pnda  axrfd  jo 

•bsesuoaxb  91s  sdsb  edd  lo  dnandsoid  Is 
odd-  noq.tr  bsasd  xYjxsda  add-  lo  snoxsnlonoo  bns  a^nibnxl  sriT 
naswdsd  sb&m  sis  anoaxisquroO  *VI  ladqsdD  nx  bnnol  91s  bsnisddo  sdsb 
I  .xdirii  edd"  bns  tsdsb  arid-  lo  armed  nl  eIorsllida.’;(J  anoxanlonoo  s sorid 
ss  03  -^buda  9dd  lo  aeaerfdoq^d  oxlioeqe  bns  S9S0qwq  Isisnsg  b9dsda 
, ©dsiiqoiqqs  siaritr  noid09Qei  10  sonsdqsoos  edsoibnx  od 
dnaiino  edd  xsoil  nvisib  anoxdsoxlqrax  9iid  adn939iq  V  ledqsdO 
-9UJ3£9m  lo  aleo§  Isoxgolodo^aq--lsnoid£or/b9  Isiaaeg  odd  10I  rioissa9i 
.noidoibsiq  loxvsrisd  bns  aeonsiollxb  Isnbivxbni  lo  dnsirr 
ai  ’^birda  edd  nx  been  dtiesmnd&nl  bsdallduqsuj  edd  lo  xqoo  A 


.xibnsqqA  sdd  nx  bocrol  ed  od 


8 


CHAPTER  II 

REVIEW  OF  LITERATURE 

A.  Literature  bearing  on  issues  of  cognitive  structure  with  particular 

emphasis  on  the  problem  of  measurement. 

The  general  question  of  determining  structured  characteristics 
of  higher  mental  processes f  in  men^  has  long  been  a  focal  point  in  the 
study  of  behavior.  The  associationist  movement  in  psychology  has  aris¬ 
en  out  of  such  confrontation.  Historically  the  movement  concerned  it¬ 
self  with  attempts  to  classify  words  on  the  basis  of  relatedness  of 
meaning . 

Recently  the  question  has  shifted  more  in  the  direction  of 
asking  what  processes  are  involved  in  the  construction  of  meaning  and 
how  do  these  processes  contribute  to  the  isomorphic  character  of 
symbols  and  things  (the  objects  of  the  real  world) . 

To  this  end  various  techniques f  arising  from  particular 
theoretical  orientations  have  been  developed.  The  central  problem  of 
technique  is  to  determine  an  objective  basis  for  the  specification  of 
relations  between  the  elements  of  mind  or  rather  the  specification  of 
the  structure  of  mind. 

Sarbin?  Taft  and  Bailey  (i960)  summarize  various  techniques 
which  purport  to  measure  such  cognitive  modular  structure.  Perhaps 
the  classic  work  in  this  field  to  date  has  been  that  of  Osgood  (1957) 
and  his  associates  in  their  development  of  the  semantic  differential. 
Some  of  the  rationale  underlying  Osgood's  approach  has  previously  been 
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referred  to.  Let  it  suffice  to  add  that  in  this  approach^  the  reaction 
tof  or  response  aspect  of  behavior ?  is  held  to  be  the  major  process 
through  which  mediated  meaning  evolves.  The  actual  measurement  of  the 
meanings  of  concepts  is  accomplished  by  having  a  subject  rate  on  a 
scale  from  1  -  7,  a  dichotomized  descriptive  reaction  to  a  conceptual 
object^  (or  noun).  By  sampling  the  widest  distribution  of  descriptive 
reactions  it  was  then  possible  to  reduce  the  range  of  these  descriptive 
reactions  to  the  minimal  number  of  dimensions  that  would  account  for 
the  most  significant  portion  of  the  variance.  These  dimensions -evalu¬ 
ation  activity  and  potency  -  are  described  as  the  major  dimensions 
of  meaning  accounting  for  over  60%  of  the  descriptive  variance. 

The  rationale  for  such  an  approach  is  based  on  the  tenet 
that  we  can  come  to  know  the  object  only  via  the  consistent  behavioral 
response  it  is  capable  of  effecting  by  its  attributes.  Such  an  ap¬ 
proach  tends  to  mask  many  of  the  phenomenal  characteristics  of  objects 
as  signs  signs  capable  of  being  interrelated  as  wholes  in  themselves. 
In  other  words  it  limits  the  interrelation  of  objects  to  prior  deter¬ 
mined  descriptive  reactions  to  the  objects. 

Contemporaneously  another  approach  was  being  developed  by 
Kelly  (1 955)  the  role  construct  repertory  test.  The  rationale  under¬ 
lying  Kelly's  approach  is  that  we  construct  a  relationship  with  our 
environment  via  a  symbolic  system  which  defines  our  role  with  that 
environment.  Wfe  develop  pervasive  ways  or  modes  of  construing^  which 
in  a  large  measure  determine  how  we  will  perceive  our  environment  in 
subsequent  encounters .  The  problem  thus  becomes  one  of  determining  an 
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individual’s  major  method  of  construction.  This  is  accomplished  by- 
asking  subjects  to  name  a  number  of  important  persons  in  their  lives. 
Subsequently  the  underlying  roles  of  these  persons  are  compared  by  a 
method  of  triads  in  order  to  reduce  the  number  of  discriminable  roles 
•which  the  subject  utilizes  in  construing  his  or  her  social  environment. 
It  is  then  possible  to  rate  a  given  set  of  concepts  on  these  constructs 
to  obtain  a  matrix  of  interrelationships. 

A  third  kind  of  approach  has  been  in  terms  of  traditional 
paired  comparison  techniques  which  yields  a  matrix  of  inter -stimulus 
comparisons.  Comparisons  may  be  on  scales  varying  on  the  degree  of 
differentiation  required.  Usually  the  least  difficult  kind  of  differen¬ 
tiation  a  dichotomous  one?  is  all  that  is  required  e„g.  are  the 
stimulus  words  similar  or  different  in  meaning. 

Much  of  what  has  been  done  in  this  area  has  been  in  terms 
of  obtaining  a  matrix  of  inter-rated  concepts  on  some  rated  dimension. 

Recently  Deese  (1962)  has  proposed  a  somewhat  novel  method 
of  obtaining  a  matrix  of  interword  associations.  His  work  represents 
an  out  growth  from  the  free  association  methods  first  publicized  by 
Freud.  Free  association  was  an  attempt  to  probe  the  inner  structure 
of  the  ego.  What  follows  is  an  attempt  to  trace  the  development  and 
significance  of  Deese 's  proposal. 

The  general  rationale  for  free  association  has  been  that  a 
stimulus  word  is  likely  to  elicit  a  response  highly  related  in  meaning 
(particularly  in  a  psychological  sense)  when  complete  freedom  in  choos¬ 
ing  the  response  associate  is  given.  It  is  essentially  this  argument 
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which  forms  the  basis  for  the  measurement  technique  used  in  this  design. 

One  of  the  earliest  objective  attempts  to  measure  meaning 
via  free  association  dates  to  1905  when  the  first  Kent-Rosanoff  word 
association  norms  were  published.  A  number  of  psychologically  signif¬ 
icant  words  (100 )  were  chosen  and  the  frequencies  of  various  response 
associates  to  each  word  were  tabulated^  for  a  large  population.  Pre¬ 
sumably  the  meaning  of  a  word  could  be  determined  by  a  hierarchical 
arrangement  of  the  frequencies  of  related  response  associates.  Such 
a  method^  however  says  very  little  about  the  nature  of  the  structural 
relationships  of  one  stimulus  concept  to  another. 

In  1951*,  the  same  list  of  words  used  in  the  early  Kent- 
Rosanoff  norms  were  used  to  obtain  new  frequency  norms  (Russel  and 
Jenkins  195H)  with  the  resultant  frequencies  and  hierarchy  remaining 
much  as  in  the  earlier  norms. 

Very  little  improvement  was  made  in  the  way  of  objectifying 
the  measurement  of  meaning -structure  for  the  fifty  year  period  follow¬ 
ing  the  original  Kent-Rosanoff  norms.  For  example ^  Noble  in  1952 
suggested  an  index  of  meaning f  as  the  mean  frequency  of  continued 
associations  over  a  60  second  interval.  Such  an  index  may  reflect 
breadth  or  scope  in  meaning  but  little  else. 

In  the  same  year^  Jenkins  and  Russel  (1952)  demonstrated  a 
significant  superiority  (p<.00l)  in  the  recall  of  paired  associates 
that  were  highly  associated  in  the  Kent-Rosanoff  norms f  over  a  list 
of  randomly  associated  words.  Bousfield^  W.A.  (1953)  pursuing  the 
issue  further ^  demonstrated  the  occurrence  of  clustering  in  paired 


•  XI 


•ngiaeb  airid  ni  bs.:ir  ©apdrmosd  dnsucxressrrr  ©rid-  no':.  aisscf  odd  em-iori  rioirfv 
gnine©*:  e*ma©©flj  od  sdqjnsdd©  ©vidoeccfQ  dssilTse  ©rid  lo  ©rrO 
blow  lloo&aofi-dneX  dcnil  and  n©riw  £09J  od  aed©b  noidfiiooee©  esnl  civ 

©encnasvx  etfoimv  lo  aeiononpsnl  ©rid  bn©  nasorfo  ©new  (OCI)  abicw  tn©oi 
-6T.  .rioidsXuqoq  cuiol  s  nol  hedfilncted  ©-.©w  bnow  rioer  od  aedBioosa© 
Xsoirioirreeirf  s  vcf  bsniflnsdsb  ©d  b..l'/oo  buy  s  lo  ^ilnssra  ©rid-  ^Idsinna 
riox/8  •asd-sxooeas  ©snoqaen  bedele*  lo  -.©bonawpeil  ©rid-  lo  dfleircesnB'rx© 
Is^j'Atorrrda  ©rid-  lo  eirsden  end  duces  alddiX  \iev  e^ea  tnevaworf  ^boridsi-i  b 

» 'isrfdons  o d  dqeorno  zislssntdz  ©no  lo  8qirisficid.sl©*i 
-dns^i  y.I'iB©  ©rid-  ni  bean  abnow  lo  del!  ©bibs  ©rid  ni 

bn©  Isc unri)  a&rioix  rononpeni  wen  nxsddc  od  bear;  ©new  rurion  llonsaoH 
gnininmsT  -^rioiBisirf  bn©  ssiorienp&’il  dnsdlifsen.  ©rid  ridbw  (ildQJ.  e  snirinaL 

»rorfon  neilns©  odd  xri  a©  rn  <  ' 

gnir^lidoetcfc:  lo  ^©w  ©rid  ni  sbaxt  asw  dn&xrevonqm:  ©Iddil  \xeV 
-woXIol  ;n.rr.;(  G'-iev  vdlil  ©rid  ncl  ©wd0JJ-nd8~gflins9ffi  i.o  dnemsnjrjassfli  ©rid 
S$^X  ni  elcori  „ ©Xqinsre  no"!  . p«irxo«  11  ons  a  dri-dnriS  Isnigino  ...Id  -ja b 
bsnnidnoo  io  ^onex/ponl  nserti  ©rid  a©  ^ninso''-  lo  .usbni  an  b©de©§ gx/a 
d09.fl9i  ^Bin:  xsbni  it©  rioxrS  .Isvnadxri  bxxoo©a  Co  s  novo  acroidsiooea© 

•  ©el©  sid’d- iX  d-xrcf  gnrincem  ni  eqooa  *xo  ridb©©Tcf 
©  bedsndanofKsb  ( $>^I)  Xaaax/H  bn©  snirin&C  tnssv  ©orsa  ©rid  ni 
asdsicoae©  ben±©q  lo  XXsoen  ©rid  ni  (100,>q)  \d.c*ioi*i©qtra  dnsoilingia 
©  nevo  anricfi  llon£aoi>dn©>I  ©rid  ni  bedeioosara  xlri^iri  ©new  derid 

....  m 

b©-risq  ni  gninsdasrlo  lo  ©onenufooo  ©rid  bsds'v  anomsb  naridnal  ©iraai 


12 


associate  learning.  The  design  involved  recall  learning  of  59  randomly- 
presented  words  that  were  chosen  a  priori  to  be  representative  of  four 
distinctly  different  categories.  It  was  found  that  "subjects  tended 
to  cluster  their  recall  items  beyond  chance  expectations". 

Jenkins  and  Gofer  (195>7)  in  an  attempt  to  compare  differences 
in  effects  of  stimuli  presented  separately ^  against  the  effects  of 
presenting  compound  verbal  stimuli f  developed  a  mutual  frequency  score 
(m.f.  score) f  which  was  the  proportion  of  responses  a  pair  of  stimulus 
words  have  in  common.  The  common  responses  of  two  stimuli  presented 
separately  (as  measured  by  the  m.f.  score)  could  then  be  compared  to 
the  responses  of  the  stimuli  presented  together  (compound).  The  results 
tended  to  indicate  a  wider  variation  in  the  responses  to  compound 
stimuli. 

Deese  (I960)  used  an  index  which  was  reflective  of  the 
amount  of  inter  association  between  words  comprising  tests  to  be 
learned  for  free  recall.  The  index  is  computed  by  tabulating  the 
number  of  times  a  word  occurs  as  a  response  to  each  of  the  stimulus 
words.  The  stimulus  and  response  words  must  be  directly  linked.  In 
this  way  it  is  possible  to  generate  a  matrix  of  stimulus  response 
inter  relations.  The  analysis  of  such  a  matrix  of  paired  associate 
responses  tends  to  show  that  word  associations  form  organized  net¬ 
works  of  inter  relations  beyond  the  level  of  chance  expectations 
(Bousfield  1953)*  Deese  also  was  able  to  produce  evidence  suggesting 
that  the  variation  of  free  recall  scores  for  differing  tests  could  be 
explained  as  resulting  from  differences  of  interword  association  for 
the  tests.  That  is  a  list  with  a  high  index  of  inter-relation 
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results  in  higher  free  recall  scores, 

Bousfieldj  Whitmarsh  and  Berkowitz  (I960)  addressed  them¬ 
selves  to  the  problem  of  scoring  mutual  frequency  response  (m,f.)  in 
the  case  where  the  same  word  is  both  stimulus  and  response  (principle 
diagonal  of  a  matrix).  They  posited  two  types  of  response  to  a  verbal 
stimulus  : 

(a)  a  distinctive  representational  response  which  may 
be  labelled  the  stimulus  word  itself ?  and 

(b)  a  group  of  verbal  associational  responses }  the 
strength  of  which  can  be  measured  by  their 
cultural  frequencies  as  they  occur  in  free 
associational  norms. 

In  computing  the  mutual  frequency  score  they  suggested  that 
it  be  a  proportion  of  2N?  since  a  stimulus  elicits  itself  as  a  response 
N  times f  N  being  the  number  of  subjects f  as  well  as  eliciting  a  differ¬ 
ent  possible  response  N  times. 

Whitmarsh  (1962 )f  in  a  dissertation  study ^  attempted  to  com¬ 
pare  the  predictive  value  of  Osgood’s  measures  of  verbal  relatedness 
against  Bousfield  et  al's  measures ^  on  the  learning  of  word  lists. 

It  was  found  that  both  theories  have  about  the  same  predictive  value f 
neither  one  of  them  being  capable  of  significantly  predicting  learning 
in  this  sense.  He  suggested  that  these  measures  appear  to  be  measuring 
different  aspects  of  verbal  relatedness  (intercorrelations  and  correla¬ 
tion  with  criterion  of  learning). 

Tulving  (1962)  suggests  an  index  of  subjective  organization 
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(S.O.)  in  recall,  which  is  obtained  from  presentation  of  all  possible 
pairs  in  a  word  list,  and  a  subsequent  recording  of  the  number  of 
times  each  word  appears  in  each  possible  recall  position.  It  is  then 
possible  to  determine  the  chance  expectancy  and  the  varying  probabil¬ 
ities  of  deviation  from  chance  of  a  given  recall  pair.  Tulving's 
results  demonstrate  that  organization  increases  with  repetition  and 
that  there  is  a  positive  relation  between  organization  and  performance. 

In  general  the  research  presented  to  this  point  has  demon¬ 
strated  a  higher  than  chance  expectancy  of  interrelationships  between 
words  on  sequential  recall  of  paired  associates.  It  has  tended  to 
point  to  structure  in  meaning. 

Deese  (1962)  in  an  excellent  publication  on  the  structure 
of  associative  meaning ,  pulled  together  much  of  the  earlier  work  of 
Bousfield  and  Jenkins  elaborated  on  the  mutual  frequency  score  and 
developed  what  he  called  an  overlap  coefficient,  as  a  measure  of 
common  associates  for  a  given  stimulus  pair.  The  overlap  coefficient 
represents ,  Deese  argues ,  a  significant  step  forward  in  the  measure¬ 
ment  of  associates.  Previous  indices  relied  on  the  frequency  that  a 
stimulus  elicits  a  given  response.  Deese  points  to  a  limitation  in 
such  a  measure  in  that  it  eliminates  the  possibility  of  reflecting 
relatedness  among  words  that  elicit  common  response  associates  but 
that  do  not  elicit  each  other.  As  an  example ,  based  on  a  sample  of 
John  Hopkins  University  under  graduates ,  it  was  found  that  the  pair, 
piano  and  symphony  had  many  responses  in  common,  e.g.,  note,  song, 
sound,  noise,  music  and  orchestra,  in  varying  frequencies,  yet  neither 
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stimulus  word  elicited  the  other  as  a  direct  response. 

The  coefficient  proposed  by  Deese  is  a  measure  of  the 
frequency  of  common  responses  that  a  stimulus  pair  elicits.  More 
explicitly  it  represents  the  ratio  of  the  number  of  common  responses 
two  stimuli  have  in  common  to  the  maximum  number  of  responses  they 
could  have  in  common;  the  maximum  being  two  times  the  number  of  sub¬ 
jects  in  the  sample.  The  justification  for  the  denominator  being 
that  each  stimulus  word  elicits  itself  100$  of  the  time  as  a  response. 
This  solves  the  problem  of  what  values  to  place  in  the  principle 
diagonal  (unity).  Such  an  overlap  coefficient  score  can  vary  from 
,00  to  1.0  and  appears  to  behave  much  like  a  positive  correlation 
coefficient  in  a  factor  analytic  design. 

It  is  possible  to  determine  the  overlap  coefficient  between 
each  pair  of  stimulus  words  in  a  set?  and  so  obtain  a  matrix  of  over¬ 
lap  coefficients. 

Deese  has  further  demonstrated  that  factor  analysis  of 
such  a  matrix^  tends  to  yield  a  factor  structure  showing  high  relation¬ 
ships  among  words  that  are  common  high  frequency  associates  for  a 
given  stimulus  in  the  Kent-Rosanoff  norms  and  low  relationships 
among  words  not  elicited  by  a  common  response. 

Deese1  s  measure ?  the  overlap  coefficient y  and  his  demonstra¬ 
tion  of  the  apparent  meaningfulness  of  the  reduction  of  an  overlap 
coefficient  matrix  forms  the  basis  for  the  determination  of  similar 
matrices  and  their  reduction  in  this  study. 
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Strictly  speaking  the  reliability  of  the  overlap  coefficient 
has  not  been  determined.  However,  the  reconstruction  of  the  original 
Kent-Rosanof f  data  in  the  Minnesota  norms  has  demonstrated  a  high 
degree  of  consistency,  over  approximately  a  5>0  year  period,  in  the 
kinds  of  associates  a  given  stimulus  is  likely  to  elicit. 

There  is  some  reliability  data  available  on  a  related  type 
of  measure  of  cognitive  structure ,  the  role  construct  measure  devised 
by  Kelly.  In  1961  Fjeld  and  Landfield,  administered  the  role  con¬ 
struct  repertory  test  to  four  groups  of  twenty  subjects.  The  results 
showed  83$  agreement,  (sig  p<c  .001),  Bannister  (I96I)  using  the 
same  instrument  demonstrated  high  inter  and  intra  subject  consistency 
in  the  constructs  subjects  use  to  make  role  judgments. 

B.  Literature  bearing  on  introvers ion -ex tr avers ion  theory  and  its 

relation  to  the  apriori  position  taken  on  environmental  dimensions. 

Jung  (1923)  in  his  book,  "Psychological  Types",  in  describ¬ 
ing  the  general  attitude  types  says:  "The  introvert’s  attitude  to 
the  object  is  an  abstracting  one;  at  bottom,  he  is  always  facing  the 
problem  of  how  libido  can  be  withdrawn  from  the  object,  as  though  an 
attempted  ascendancy  on  the  part  of  the  object  had  to  be  continually 
frustrated." 

"The  extravert,  on  the  contrary,  maintains  a  positive  re¬ 
lation  to  the  object.  To  such  an  extent  does  he  affirm  its  importance 
that  his  subjective  attitude  is  continually  being  oriented  by  and 
related  to  the  object." 
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H.  J.  Sysenckj  who  is  presently  the  leading  researcher  and 
theoretician  involved  in  introversion -extr avers ion  theory ?  has  attemp¬ 
ted  a  synthesis  between  Pavlovian  learning  theory  and  personality 
theory  in  explaining  these  types.  At  a  neural  level  introverts  are 
posited  as  being  very  low  in  cortical  inhibition  while  extraverts 
are  very  high  in  cortical  inhibition.  There  is  some  evidence  to  sup¬ 
port  such  differences f  from  laboratory  experiments  in  learning  theory 
principles f  e.g.  spontaneous  recovery  and  reminiscence. 

In  a  recent  article  (1963)  Eysenck  describes  introverts 
and  extraverts  in  more  overt  functional  terms . 

"The  typical  extravert  is  sociablej  likes  parties  has 
many  friends }  and  needs  to  have  people  to  talk  to?  and  does  not  like 
reading  or  studying  by  himself.  He  craves  excitement  and  takes  chances 3 
often  sticks  his  neck  out?  acts  on  the  spur  of  the  moment  and  is  gener¬ 
ally  an  impulsive  individual.  He  is  fond  of  practical  jokes  always 
has  a  ready  answer j  and  generally  likes  change.  He  is  carefree  easy 
going .optimistic  and  likes  to  laugh  and  be  merry.  He  prefers  to 
keep  moving  and  doing  things  tends  to  be  aggressive  and  loses  his 
temper  quickly ^  altogether  his  feelings  are  not  kept  under  tight  con¬ 
trol  and  he  is  not  always  a  reliable  person. 

"The  typical  introvert  is  a  quiet?  retiring  sort  of  person^ 
introspective  fond  of  books }  rather  than  people;  he  is  reserved  and 
distant  except  to  intimate  friends.  He  tends  to  plan  ahead  looks 
before  he  leaps  and  distrusts  the  impulse  of  the  moment.  He  does  not 
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like  excitement }  takes  matters  of  everyday  life  with  proper  serious - 
ness?  and  likes  a  well  ordered  mode  of  life.  He  keeps  his  feelings 
under  close  control;  seldom  behaves  in  an  aggressive  manner f  and  does 
not  lose  his  temper  easily.  He  is  reliable f  somewhat  pessimistic 
and  places  great  value  on  ethical  standards." 

In  an  excellent  review  of  literature  on  the  question  of 
extraversion-introversion  as  a  dimension  of  personality  (Patricia 
M.  Garrigan  1960)?  the  author  refers  to  an  earlier  review  by  Eysenck 
in  195>3  in  which  factor  analytic  studies  of  intercorrelations  of  person 
ality  traits  were  examined.  At  that  time  Eysenck  argued  in  favor  of 
a  uni -dimensional  introversion-extraversion  construct}  in  orthogonal 
relations  to  neuroticism  and  psychoticism  dimensions. 

In  the  present  review  two  general  criteria  are  suggested 
as  a  guide  line  for  examining  research  bearing  on  the  questions  of 
the  uni -dimensionality  of  introvers ion -extraversion  characteristics f 
and  the  independence  of  this  dimension  from  neuroticism  or  some  such 
similar  adjustment  dimension.  These  criteria  as  stated  are: 

1.  If  extraversion  -  introversion  is  a  major  and  unitary 
dimension  of  personality 

(a)  it  should  be  represented  as  a  factor  in  all 
measures  and  media  covering  the  personality 
domain  and 

(b)  the  factors  so  obtained  should  be  interrelated. 

2.  If  extraversion  -  introversion  and  adjustment  are 
independent  dimensions 
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(a)  factors  corresponding  to  the  two  dimensions 
should  be  uncorrelated^  and 

(b)  to  the  extent  that  some  variables  appear  on 
factors  of  extraversion  -  introversion  and 
adjustment  indicators  of  "good"  and  "poor" 
adjustment  should  as  frequently  be  associated 
with  extraversion  as  with  introversion. 

In  this  review  a  number  of  studies  involving  diverse  measures 
of  personality  traits  and  characteristics f  such  as  the  Guilford  scales 
Cattell's  scales ?  Cattell's  laboratory  measures f  Eysenck’s  experimen¬ 
tal  laboratory  measures f  the  M.M.P.I.  the  Rorschachs  some  question¬ 
naire  data  and  some  behavior  rating  scales  were  carefully  examined 
in  relation  to  the  aforementioned  criteria. 

As  to  the  unidimensionality  of  extraversion  -  introvers ion^ 
the  authors  conclude  that  in  most  extensive  questionnaire  and  rating 
studies  there  appear  well  defined  E  -  1  factors  with  some  suggestions 
of  similar  factors  in  analysis  of  objective  and  projective  tests. 
However  there  have  been  no  empirical  comparisons  reported  across  in¬ 
vestigations  f  making  speculation  of  the  similarity  of  factors  hazar¬ 
dous  to  say  the  least. 

Further  the  author  comments  that  "virtually  every  analysis 
which  has  produced  an  extraversion  like  factor ^  has  also  yielded  a 
factor  identifiable  with  some  aspect  of  adjustment.  The  adjustment 
factor ?  on  the  basis  of  one  oblique  factor  rotation  correlated  -  .02 
with  extraversion.  However  the  author  points  out  that  most  E  -  1 
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factors  share  at  least  a  few  variables  with  adjustment  factors  from 
the  same  analysis  ------  f  the  shared  variables  tend  to  align 

with  the  factors  in  such  a  way  that  "good"  adjustment  is  associated 
with  extraversion  and  "poor"  adjustment  with  introversion."  It  has 
been  noted  for  example  that  whenever  adjustment  seems  to  split  fac- 
torSj  "one  of  the  factors  generally  bears  some  resemblance  to  "well 
adjusted"  extraversion  while  another  appears  to  reflect  "maladjusted" 
extraversion."  A  similar  adjustment  interaction  appears  to  occur  for 
introversion. 

The  foregoing  comments  are  suggestive  of  the  possibility 
that  personality  types  may  better  be  explained  by  dimensions  reflec¬ 
ting  the  interaction  between  adjustment  and  E  -  19  than  by  these 
dimensions  themselves. 

In  this  ve±nf  Kassebaunij  Couch  and  Slater?  (1959)  attempt¬ 
ing  to  clarify  the  relationship  between  adjustment  and  E  -  1?  suggest 
ed  that  since  these  were  the  first  two  orthognal  factors  that  emerged 
in  the  analysis f  it  should  be  possible  to  identify  more  precisely  the 
character  of  "normal"  and  "disturbed"  extraversion  by  rotating  the 
axis  1*5  degrees.  The  resulting  factors  are  called  fusion  factors  A 
and  B« 

The  following  is  a  description  of  the  positive  and  negative 
poles  of  these  fusion  factors  A  and  B?  accompanied  by  the  titles 
suggested  by  the  authors. 
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DESCRIPTION 

RELATED  VARIABLES 

FACTOR  (A) 

1. 

Positive  Pole 

1.  High 

loadings  on 

Social  withdrawal  or 

(a) 

Social  introversion 

maladjusted  introversion 

(b) 

Depression 

(c) 

Feminine  masochism 

2. 

Negative  pole 

2 .  High 

loadings  on 

Social  participation 

(a) 

Social  presence 

or  adjusted 

(b) 

Sociability 

extraversion 

(c) 

Social  status 

FACTOR  (B) 

1. 

Positive  Pole 

1 .  High 

loadings  on 

Impulsivity  or 

(a) 

Impulsivity 

maladjusted 

(b) 

Hypomania 

extr avers ion 

2. 

Negative  Pole 

2.  High 

loadings  on 

Intellectual  control 

(a) 

Social  responsibility 

or  adjusted 

(b) 

Achievement  via 

introversion 

conformance 

In  support  of  these  fusion  factors  Couch  and  Keniston 
(I960)  first  successfully  demonstrated  a  relationship  between  res¬ 
ponse  set  (tendency  to  agree  with  descriptive  statements  yeasayers) 
and  the  E  -  1  dimension.  Sixty  one  paid  subjects  from  Harvard  answer¬ 
ed  681  items  from  various  test  on  a  Likert  type  scale  (1-7)  (agreement 
-  disagreement).  Overall  agreement  scores  were  correlated  with  32 
M.M.P.I.  scales  yielding  a  number  of  significant  correlations.  These 
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correlations  suggest  naysayers  are  more  introvertive^  as  having  intellec¬ 
tual  interests f  as  being  inhibited  and  controlled f  having  ego  strength 
and  showing  greater  tolerance.  The  yeasayers  were  more  anxious  psycho- 
sthenic  and  prejudiced. 

A  number  of  measures  of  authoritarianism  were  included 
in  the  study ?  the  most  central  being  Rokeachls  authoritarianism  and 
dogmatism  scales.  A  factor  analysis  of  measures  of  response  agree¬ 
ment  and  authoritarianism  was  performed.  The  results  of  an  orthoganal 
analysis  split  the  variables  nicely  in  accordance  with  these  two  types 
of  measures.  However f  it  was  decided  to  rotate  the  axis  hS  degrees 
to  obtain  fusion  factors  in  the  same  way  as  the  earlier  work  of 
Kassebaum  et  al.  The  fusion  factors  of  this  study  could  best  be  des¬ 
cribed  as  representing 

(a)  desire  for  avoidance  of  stimulation^  ands 

(b)  control  or  expression  of  impulses. 

The  relationship  between  these  dimensions  and  these  ob¬ 
tained  in  the  Kasselbaum  work  are  obvious.  Social  encounter  or  with¬ 
drawal  being  analagous  to  the  desire  for  avoidance  of  stimulation 
dimension?  and  the  impulsivity  -  intellectual  control  dimension  being 
analagous  to  the  expression  and  control  dimension. 

Eysenck  (1962)  writes  on  the  dual  nature  of  extraversion 
based  on  a  factorial  study  of  a  70  item  matrix  (3OO  men  and  women). 
Measures  of  introversion  -  extraversion  neuroticism?  and  lie  scale 
items.  The  third  emergent  factor  was  labelled  sociability  vs  impul- 
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sivity  with  sociability  being  slightly  positively  related  to  adjust¬ 
ment  and  the  impulsiveness  end  being  slightly  negatively  related  to 
adjustment. 

Consideration  of  the  relationships  appearing  to  hold 
between  adjustment  and  introversion  -  extraversion  and  in  particular 
the  possible  interaction  between  these  dimensions  as  suggested  by 
the  fusion  factor  studies f  prompted  the  possibility  of  explaining 
personality  types  in  terms  of  differing  attentional  preferences  to 
stimulus  areas. 

Preferences  for  social  encounter  and  impulsive  behavior 
suggest  a  preponderance  of  attention  directed  to  external  stimulus 
sources ?  that  is  the  source  of  stimulation  occurs  outside  of  the  natur¬ 
al  bounds  of  the  human  subject.  E.g.  social  behavior  and  natural  or 
humanly  constructed  objects. 

The  other  two  preferences }  social  withdrawal  and  avoidance 
of  stimulation^  suggest  a  preponderance  of  attentional  process  direct¬ 
ed  inwards f  that  is  the  source  of  stimulation  comes  from  within  the 
natural  bounds  of  the  human  subject  via  proprioceptive  and  interosep- 
tive  feedback^  e.g.  interoceptive -gut  response  kinds  of  stimulation 
and  coded  symbolic -verbally  mediated  kinds  of  stimulation. 

It  has  long  been  held  as  descriptively  meaningful  to 
differentiate  between  cognitive  behavior  and  affective  behavior  in 
psychological  science.  The  similarity  between  these  concepts  and 
the  internal  sources  of  stimulation  concepts  just  mentioned^  are  quite 


-dairtbs  od  bsdelao  ^l9vi:diBoq  vldrisiXx  gnled  ydllidsiooa  ridxw  yjivie 
od  i>.  dsi.9t  \rlev.id£gen  -jl.+rigila  gni© d  bne  esonevjtsJjjqmJ:  ©rid  bus  Snem 

♦dnexdsutbs 

blotf  od  gfii’issqqs  aqiiisnoidslei  end  lo  noxdstsbxsnoO 
tsJLt/oxdtsq  ni  hrts  noiatsvstdxe  -  noxatsvotdni  bns  ovn0iTjdaifi,bs  noewiad 
yd  bods9S§JX3  as  anoi  aaeuixb  aserid  ne9wd9d  noidost9dnx  elcfiaaoq  add 
gxixnxelqxe  lo  vdxlxdxaaoq  sdd  bodqmotq  ,  asiJbifd  a  todosl  noxairl  add 
od  39on9iel9iq  Isnoidnsdds  gnitsllib  lo  amtsd  ni  aeq^d  ^dilsno a t9q 

. asets  ax/Ii/mida 

to xvsdaa  svlaJj/qroi  brrs  t9dnxjoons  Isxoob  to'i  39on9tf.l©‘x'i 
aulx/mid a  Isntsd  :©  od  bsdostxb  ncxdnedds  lo  eonatabaoqstq  s  deeggira 
-isdsn  odd  lo  sbxsd-to  atnooo  noidslssrlds  lo  ©otxrca  odd  sx  dsdd  f  as 011/03 
to  Ifiiudsn  bus  ^oivsrisd  Isiooa  »§.3  *d  oar  dir  a  asauiii  edd  lo  sbot/od  Is 

.  adoetdo  bedoi/tdsnoo  ^Inem/rf 

90nsbxovB  bflR  Iswstbrfdxw  Ibxoos  .  asonatslstc  owd  tsddo  edT 
•"dosti'b  aasootq  Lsnoxdnedds  lo  9onstsbnoq9tq  b  d sa^gus  noxdsJx/nLids  lo 
add  alddixr  motl  ao/fioo  noidslmnida  lo  90 'mo a  arid  ax  dsdd  t  abtswnx  b9 
-qeaotsdni  has  evidqeooxnqdiq  siv  dos^dua  nsmd  sdd  lo  abxrnod  Istudsn 
rr-idsltfiaida  lo  abn.bl  sanoqset  dc/g-ovxdqsootsdni  .5,9  tdosdb©9l  avid 
.aoxdslmruda  lo  sbnxd  bedsibsm  ^Ilscft  e  v- ox.Ccddr” 3  .osboo  bus 
od  Irl§nins9c/  \l9Vidqxtoeab  as  bl9d  need  gnol  asn  dl 
nx  to r  -ded  ©vxdoells  bns  toxvsdsd  9vidxn§oo  nsawded  ©dsidnetellib 
.'ins  a>:qsonoo  3  a  sdd  fi99wdsd  ^dxtslintxa  adT  ,90/19x03  Isoxsolodo^aq 
edxx/p  9ts  benoidnarri  dsirc  tadqeofloo  noxdslxnnxds  lo  asotxroa  Xsntsdnx  add 


2lu 

apparent.  Since  any  behavioral  response  is  potentially  a  stimulus 
via  the  feedback  principle  it  is  meaningful  to  speak  of  these  sources 
of  stimulation  as  mediating  stimuli.  Internal  responses  of  this 
nature  are  considered  as  sources  of  stimulation  by  the  author  primar¬ 
ily  they  contribute  to  subsequent  effective  and  affective  behavior. 

Recently  Gibson  (1959)  in  an  article  discussing  the  rela¬ 
tion  of  stimulation  to  perception  utilized  the  terms  socially  coded 
stimulation  (stimulation  resulting  from  attention  to  human  inter¬ 
action  situations)  and  natural  stimulation  (stimulation  resulting 
from  attention  to  natural  objects).  Gibson's  concepts  are  obviously 
analagous  to  the  concepts  of  external  sources  of  stimulation  proposed 
in  this  paper,  namely,  external  natural  and  external  coded  sources. 
Logical  analysis  of  these  four  sources  of  stimulation  as 
environmental  categories  suggested  a  further  possible  breakdown.  The 
description  that  follows  represents  the  stimulus  source  areas  finally 
chosen  as  the  basis  for  obtaining  a  representative  stimulus  word  list 
to  be  used  in  an  association  test.  The  association  test  was  to  be 
the  measure  of  symbolic  structure. 

Refers  to 

I.  External  natural  -  the  world  of  natural  objects 

II.  External  coded 

1.  Coded  structures  -  the  results  of  man's  purposeful 

rearrangements  of  the  external 
natural  structure 

2.  Coded  aesthetics  -  the  same  as  above  with  emphasis 


on  aesthetic  value 


suJjmfcj-s  £  vllBilnslcq  ai  ©anoqasi  Is’ioxvjsrled  ^ns  eonlS  .laensqqs 
3001x03  sasril  lo  >i£©qa  ol  Inl;§nxns9Pi  si  li  t 9lqiorri'iq  sfosobrsl  or!  siv 
eiril  lo  39anoqs9*i  Isnielnl  .ilmnila  ■grtsJ&xbem  36  noiis Jl/mxl  3  lo 
-  ismiiq  lodlns  srfl  noilBlnrrtila  lo  aaoinoa  as  beisbisnoo  91s  ©u/1 sn 
.loivsriad  svxloslls  bns  sviioslls  lnsnpssalra  cl  elircTinlnoo  ^9iii  ^li 
“•sis'!  sdl  gniaanoaib  sloilis  ns  ni  (<^9I)  rioadiD  vlineoeK 
b9.boo  ^IIsloos  aarxel  erfl  bosxlilir  fiox-lqeoiaq  ol  noilBlmnila  lo  noil 
-•■.L&lni  nsiwri  ol  ncilnells  raci!  gfiilli/sei  noilsljumile)  noilsli/mile 
gnillx/esi  noilsljmnila)  n0ils.Imni.l3  Xsinlsn  bns  (snoxlsx/lie  noilos 
qlanoivdo  one  el q© on 00  a’noadiD  . (alosQdo  Isnirlcn  ol  ncilnells  moil 
bsaoqoiq  noilslxrmils  lo  asomoa  Isnialxs  lo  alqsonoo  srfd  ol  ai/ogslsns 
.  esowoa  beboo  Xsrrxelxs  bns  Xsinlsn  Isnielxs  ^Ismsn  isqsq  eiril  ni 
as  noilslnmila  lo  as  011/0  e  ii/ol  ©aerfi  lo  aia^Ifins  IsoigoJ 
9iiT  .nwoMs9id  9lcfia80q  ladlix/l  s  bslas.sgns  aeiiogelso  Islnsmrcoiivne 
■^Ilsjiil  369ns  source  ?.ulssm±$z  eiil  alneasiqsi  ewoXlol  Isnl  noilqiioaeb 
laiE  bnot-r  snlsmida  svilslnessiosn  .s  gncnislcfo  10I  siasef  enl  as  nsaorio 
9d  ol  asw  ls©l  noilsiooaas  9n'T  .Iasi  noilsiooaas  ns  ni  beat/  scf  cl 


.©iflomla  oilodm^s  lo  ©mesera  erfl 


ol  aieleXL 


sloei,do  Isu/lsn  lo  blnow  aril 


Xsurlsn  Isnn.olxS  .1 


b9boo  Isiii9lxb  .II 


Ixrlsaoqiirq  a’nsm  lo  slli/ssi  srfl  - 


asmloi/iie  bsboO  ,1 


isnneixa  sdl  lo  slnsmsgnsnssi 


9'iL'l  oiril  3  Ibu/I  sn 


aiasdqme  rilxw  9V0cJs  as  amea  aril  - 


aoilyrflaes  bsboO  .S 


©nlsv  oixlsiilass  no 


3.  Coded  interpersonal 

U •  Coded  normative 

III.  Internal  natural 

1.  Sensations 

2.  Gut  responses 


3.  Cortical  disynchroni 
zation 

IV .  Internal  coded 
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-  human  communicative  gestures ? 
expressions  and  symbols 

-  cultural  values  and  questions 
of  moral  judgement, 

-  emphasis  on  the  sensuous  nature 

of  stimulation  process f  particularly 
pleasure -pain  evaluations 

-  visceral  and  lower  nervous  system 
activity  related  to  anxiety  and 
affect, 

-  states  of  logical  disorientation 
or  to  lack  of  conceptical 
organization, 

-  world  of  symbolic  structure  or 
the  coded  nature  of  thought 
processes. 


C .  Description  of  the  measuring  instrument  used  to  differentiate 

personality  types. 

The  Myers -Briggs  type  indicator  was  chosen  as  a  measure  of 
the  personality  types f  introverts  -  extraverts.  This  instrument  was 
expressly  designed  to  measure  the  Jungian  typological  preferences 
for  perceptual  and  judgemental  behaviors.  There  are  four  basic 
dichotomous  preferences  outlined  in  the  theory:  introversion  - 
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extraversion,  sensing  -  intuition,  thinking  -  feeling  and  judgement  - 
perception. 

For  study  purposes,  only  the  introversion  -  extraversion 
scale  was  used.  According  to  the  authors  the  extravert  is  oriented 
primarily  to  the  outer  world  and  thus  tends  to  focus  his  perception 
and  judgement  upon  people  and  things.  The  introvert  is  oriented 
primarily  to  the  inner  world  and  thus  tends  to  focus  his  perception 
and  judgement  upon  concepts  and  ideas.  (I,  Myers -Griggs  1962). 

The  Myers -Briggs  manual  reports  split  half  reliabilities, 
on  data  collected  by  the  authors,  for  the  introversion -extraversion 
scales  ranging  from  .77  -  .87  with  a  tendancy  to  increase  with  age 
(high  school  and  college  samples). 

The  introversion  and  extraversion  scales  correlate  .79  or 
1,08  when  corrected  for  attenuation  (n  =  U7  college  students)  with 
the  Grey-Wheelright,  a  test  developed  completely  independentaly  of 
the  Myers -Briggs  and  purporting  to  be  a  measure  of  the  same  Jungian 
typological  dimensions.  (Strieker  &  Ross,  1962) 

The  Strong  Vocational  Interest  Blank  on  a  sample  of  727, 
Stanford  male  freshmen,  was  most  highly  positively  correlated  for 
introverts  with  a  mathematician  type  of  interest  and  for  extraverts 
with  a  sales  manager  type  of  interest.  (Striker  &  Ross,  1962) 

The  Vernon -Lindsey  study  of  values  test  correlates  positive¬ 
ly  and  significantly  on  the  theoretical  and  aesthetic  values  with 
introversion  and  on  economic  and  political  values  with  extraversion. 
(Saunders,  1957) 
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Edwards  Personal  Preference  Schedule  scales  achievement 
and  order  correlate  significantly  and  positively  with  introversion 
and  exhibition,  affiliation  and  dominance  correlate  positively  and 
significantly  with  extraversion.  (Striker  &  Ross,  1962) 

The  Personality  Research  Inventory  scales,  impulsiveness, 
talkativeness,  gregariousness  and  attitude  to  work,  (Striker  &  Ross, 
1962)  and  the  following  faculty  ratings,  competitive,  strong,  active, 
gregarious,  potential  leader,  carefree,  pleasant,  and  expresses  self 
well  (Ross,  1961)  all  correlate  in  a  significant  positive  direction 
with  extraversion. 

Generally  the  results  of  this  research  point  to  a  measure 
of  introversion  which  is  characterized  by  theoretical  and  thinking 
process  preferences,  whereas  the  extraversion  scale  is  measuring  an 
orientation  characterized  by  preference  for  interaction  with  people. 
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CHAPTER  III 

METHODOLOGY 

A.  General  procedure. 

The  initial  problem  was  to  determine  a  sample  of  words 
representative  of  the  chosen  ecological  dimensions.  For  these  pur¬ 
poses  a  sample  of  approximately  35  summer  school  students  enrolled 
in  an  introductory  educational  psychology  course  were  utilized.  The 
students  were  asked  to  give  their  three  strongest  word  associations 
descriptive  of  each  of  the  environmental  categories  as  outlined  in 
Chapter  II.  The  meaning  of  each  category  was  explained  to  the 
subjects  in  turn  as  they  were  asked  to  associate  in  each  area?  in 
order  to  assure  a  common  stimulus  set.  Generally  the  most  frequent¬ 
ly  occurring  words  in  each  category  were  chosen  until  a  final  list 
of  33  words  was  set.  This  set  of  33  words  became  known  as  the  "Word 
Association  Test". 

The  total  voluntary  population  of  the  senior  educational 
psychology  course  enrolled  in  the  same  summer  school  year?  was  ad¬ 
ministered  both  the  Myers -Briggs  type  indicator  and  the  Word  Associ¬ 
ation  Test.  These  tests  were  scored  and  only  those  protocols  imposs¬ 
ible  to  score  because  of  improper  attention  to  instructions  were 
discarded. 

On  the  basis  of  the  Myers -Briggs  data  the  50  most  extreme 
introverts  and  the  50  most  extreme  extraverts  having  usable  Word 
Association  Test  protocols  were  selected.  The  appropriate  procedure 
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was  then  used  to  determine  association  matrices  for  these  two  samples. 
Matrix  reduction  and  comparison  followed  with  respect  to  the  hypothesis 
previously  outlined. 

B.  Determination  of  the  word  set  for  the  association  test. 

One  complete  class  of  introductory  educational  psychology 
students  was  asked  to  cooperate  with  the  experimenter  for  about  one 
half  hour.  During  this  time  a  general  outline  of  what  was  expected 
of  the  students  presented  and  associational  data  collected.  Essenti¬ 
ally  the  students  were  asked  to  produce  three  strong  associates  for 
each  of  the  ecological  areas,  focusing  on  objects  or  nouns  likely  to 
be  most  representative  of  these  areas.  Further,  in  order  to  restrict 
the  range  of  associates  somewhat,  they  were  asked  to  choose  nouns 
common  to  a  theme  centered  about  the  university  setting  and  way  of 
life.  It  was  hoped  that  such  words  would  have  a  somewhat  more 
representative  meaning  for  the  criterion  samples  used.  An  explana¬ 
tion  of  each  ecological  area  was  offered  followed  by  a  short  opportun¬ 
ity  for  the  students  to  ask  clarifying  questions. 

Table  I  represents  the  associational  frequencies  for  the 
five  highest  frequencies  occurring  under  each  of  the  areas.  The 
number  of  choices  to  be  made  for  representation  of  each  of  these  areas 
was  predetermined.  Asterisks  represent  the  words  finally  chosen. 

The  final  choices  were  usually  made  in  an  ordinal  fashion  with  three 
exceptions.  In  the  first  category,  external  natural,  grasses  was 
eliminated,  because  it  was  considered  possible  to  include  this  represent- 


.scCqms?,  owd  sasrid  nol  as  oxidant  nobdsxooass  enixmsdsb  od  best;  nerid  ssw 
axaaridoqxd  sod1  od  dosqaei  ridxw  bswollol  nosxisqraoo  bns  rroxdorrbsi  xridsM 

.bertxldiro  ^lairoivsiq 
«daad  noxd&xoosas  add  lo'i  lee  biow  end  1c  nord sal  mi  ad sCl  .9 
\30Ioiiovsc  Isno±d?oi/b9  \iodoixboidni:  lo  saslo  ©dsiqrrfoo  snO 
sno  dirods  10I  isdnsmii© q>:s  ©fid  ridrw  ©dsisqooo  od  bslas  a  gw  adnsbuda 
bedosqxs  sow  dsrfw  lo  snxlduo  Isisnes  s  snxd  axrid  snxixXl  ♦  mod  Usd 
-xdnsesa  .  bedoelloo  sdeb  Isnoxdsxoosss  bne  bsdnseeiq  adnsbirda  sdd  lo 
10I  asdsxoosas  gxxcids  ssirid  souboiq  od  bstfss  sisw  adnsbirda  sdd  ^IXs 
od  sm/oxi  10  adoetcfo  no  gnxanool  ,as9is  Isoxsofoos  sdd  lo  riosa 

o xid 391  od  isbio  ax  t'i9ridu2r^  . sssis  saerid  lo  avxdsdaeasiqgi  daorn  sd 
arctron  saoorio  od  bs?Ias  sisw  \& dd  ^dsrivsflios  asdsxooass  lo  9§nsi  sdd 
lo  vbw  bns  r/rxddea  vbxaisvmir  sdd  dixcds  bsisdnno  s/nsrid  g  od  noxrarxoo 
90:0m  dsdwsinoa  s  svsri  blnow  abiow  dona  dsrid  beqori  a.sw  dl  .oil! 
-snslqxs  nA  .  bsair  so  Ignis  s  noxisdxio  ©dd  10I  §nxxi£9ra  ©vidsdneseiqsi 
-m/dioqqo  dioris  s  ^0  bswollol  bsiollo  asw  ssis  Isor§oloos  doss  lo  ncxd 

.  sno±d89ifp  snlxll'i^ilo  tfss  od  adnebuda  ©rid  10I  vdi: 
sdd  10I  asxoneirpsil  Isno.cdsxooaas  sxid  sdnsasiqoi  I  sldsT 

sxiT  .  asais  sdd  lo  doss  isbxxu  gnxiwooo  39Xonsup©il  dasdgid  svxl 
as-  ns  93©dd  lo  doss  lo  noxdsdneasiqsi  10I  ebsxn  sd  od  asoxodo  lo  nsdra/n 
,H9aodo  ^Ilsnxl  abiow  sdd  dnsssnqsn  ajisinsdaA  .benxrrnsdsbsnq  asw 
eoirid  ddxvr  noxriasl  Isnlbio  ns  nr  sbsrn  ^Ilsuai/  snsw  asoxorio  Isnxl  sxiT 
asw  asaasig  ^Isix/dsn  IsnnsJxs  ^nogadso  daixl  sdd  nl  ,  anoidqeoxs 
-dneasnasn  sxdd  sbwloni  od  sldlssoq  bsnebxanoo  asw  dx  ©arxsosd  tb9dsnL"nlIs 


to 
O 

£ 

•H 
-P 
erf 
-P 
C 
0 
0  erf 

0  g 

a  to 

0 

q  0 

-p 


p£3 

pi 

§ 


0 
0 
•H  q 
O  O 
G  to 
0 

G  0 
to  to 
0  erf 

q  s 

to 


0 

0 

o 

•H 

o 

Pi 

o 

0 

JC 

-p 


erf 
G 
O 
•H 
-P 
erf 
•H 
O 
O 
0 
0 
erf 

0 

>  0 
•H  erf 
to  0 
U 

0,  erf 

O 

-P  to 
0 

0  X* 

p:  o 

Eh  O 


W 
-P 

c 
0 
0 
0 
5-i 

ou  a 

0  *H. 
to'  to 


0 

0 

o 

•H 

O 

p: 

o 

"erf 


0 

erf 

0 

q 

< 


erf 

o 

•H 

hD 

O 

i — I 

o 

o 

w 


-p 
0  to 
0  erf 

•3  3 

O 

Pi  | - 1 

O  erf 

o 

IS 


CD 

"B  <u 

g'0 

o 


r-vO  r^OvO 

CM  OJ  CM  CM  i — | 


(!) 


00  CO 

0)  U 

CO  to  CD 

W  CD  £  p, 

(il  »  O  f>i  o 

£3,  f*  h  ® 

till  -P  'H  CO  p. 


h— i 


6 

w 


erf 

q 

G 

-P 

erf 


erf 

5h 

erf 


XJ 

0 

to 

o 

o 


jje  >Jc  ?{< 

o  r—  c\j  co  co 

to  CM  rH 


0 

-p 

o 

CO  W  rH 

fcflPi 

q  rH  ttf) 

•H  erf  q 

X5  £  co  to 

r — I  CD  Tl  (/] 

•H  to  erf  * 

G  -H  O 
r Q  0  q 


to 


q  q 

erf  erf 

o  a, 


V  5r 

O-'LA'LA  r—  O- 


0 

q 

G 

0  CO  -p 
P*  ttf)  O 
erf  G  0 
O  *H  -P 
W  -P  *H  , 
o  C  £ 

C  -H  O 
nj  ecS  p 
— I  &  a) 


w 

§ 

erf 

rH 


to 


COvOvO  C\J  C\J 
H  i— I  H  r— 1  rH 


CO 

G 

o 

•H 

0 

0 

G 

o 

0 

•H 

to 


i — I 
erf 


0 

0 

G 

o 

0 

O 

0 

q 

•H 

Pi 

G 

-p 

o 

G 

-P 

0 

0 

& 

0 

q 

0 

-p 

-p 

0 

c: 

0 

erf 

•H 

to 

to 

to 

0 

0 

0 

to 

to 

to 

o 

o 

o 

o 

o 

o 

erf 

to^ 

o 

to  erf 
0  to 


rH  to 


(d)  Coded  normative  morality- 

scholarship 

decent 

ethical 

courtesy 


>c  # 


rH  O-vO  vO  1_T\ 


'i'  V  i,< 


4HHCO  t^- 
to  CM  rH 


0 

q  0 

O  0 
G  -P 

o  o 

•h  p: 

0 

0 

erf 

to 


0 

0 

0 

C  Pi 
to  C 
rH  *H 
O  J-, 
O  to 


G  to 
•H  O 
erf  O 
toto 


PI 

Ph 

to 

w 

Pi 

to 

M 


erf 

q 

erf 

to 


0 

§ 

•rH 

-P 

erf 

0 

G 

0 

CO 


h'  't' 


to  O 
CM  CM 


to  P-  CM 
rH  rH  rH 


erf 
0 
0 

erf  . 
G  to 


q 

o 

q  -p 
0  0 
SaO-fH 
G  X 


0 

0 

0 

G 

0 

G 

O 

> 

q  q 

0  erf 
G  0 
to 


0 

0 

G 

O 

to 

0 

0 

q 

-p 

G 

O 


On  rH 

CM  rH 


O  nO  nO 


afle 


rH  nO  O  On  e~ — 

CM  i  |  rH 


G 

O 

•rl 

-P 

Crf 

q 


£ 

. .  o 

-P  to  . . 

0  0  to 

g  q 
q  o 


-p 

0 

G 

<*0  Pi 
0  -P 
H  0 
rH 


O  to  to 


G 

O 

•rl 

-P 

erf 

Csj 

•H 

G 

O 

q 

G  o 

■S  & 

-p  0 

q  0 
o  tj 
o 


q 

i*;  erf 
G  0 
erf  to 


to 


Coded  thought 

study 

books 

papers 

discussion 


-O  H 

LO 


Q 

hv 

&. 

q  q* 

O  l~\* 

I"  T  |—i 
O  J1 

O,  q 

O  3 


<1 

h* 

<4- 

to 

i  A 
O 
U 

t T 

CD 

O’ 

o 

o 


O’ 


m 


LO  to  Q/  O  o 
I— I  1—1  ! — i  h- 1  1—1 


a 

n 

o 

co  h* 

CO  CD  OJ 

O'  q  co  co  co 

S  P  CD  q-  q 

CD  o  H?  O 

h*  O  O  O  CO 

q  CD  3  i-O  hr 

!-  J  :— i  O’  co 


ir> 

— i 

co 

q 

o 

hO 

q 

CD 

q- 

o 

H* 

O’ 

CD 

O' 

O 

o 


o 


fc~ 


-o  r ~j  os  -o 
h  h  h 


CD 

c+  CO  CO 
CO  lO 
CD  O  5: 
Ci  q.  h,  0 

CO  [  “i  hi*  C  l  05 

3  o  o,  u  O’ 

•0  i3  O  H-  q 

3  t:  q  co  O 

1—1  c?  3  1-Q  r— i 


CO 

O 

rv 

q- 

o 

P-. 

q- 

CO 

CD 

o 

O’ 

CD 

O’ 

O 

o 


po 


*p  p  >[c 

CO  O  LO  — D  o 

h  I/O  PO 


CO 

q- 

o 

ho 


CO  CO  ■ 

iq  m 

b  s 

p  H* 

ca  5|  o’ 

tq  CO  O’  CD 

q  q  co  O’  i-i* 

.0  O'  O  hr  0 

*Q  o  q  co  a. 


t 


CJ 

CD 

q 

q 

q- 

o 

q 

q 

q- 

co 

O’ 

CD 

O’ 

o 

O 


tn . 


po 


Oh  O  PD  O  -'3 
l—i  LO  LO  LO  LO 


CO  CO 

q 

K  CD  CO  CO 

►Q  ,  Sj  CD  CJ 

O  c  O  (D  hj 

cd  iq  — i  q  I-* 

I-Q  c  -  (-  3  C+  u  J 


O’ 

CD 

O’ 

o 

CD 


LO 


to 

q 

q- 

o 


a 


b? 

q 

5 

q- 

tn  , 


30. 

ation  under  the  coded  aesthetics t  landscape  concept.  In  the  second 
category  (coded  structures)  the  concept  cars  was  considered  a  relation 
al  middle -ground  concept  for  roads  and  parking  lots.  Finally ?  in  the 
category ?  sensations f  the  concept  coldness  was  considered  somewhat  of 
an  antonym  to  passion  or  hotness  and  was  therefore  eliminated.  Ideal¬ 
ly  a  set  of  words  with  equal  frequency  strengths  would  have  probably 
yielded  better  discriminating  power  but  the  sampling  task  would  have 
been  enormous. 

From  the  nature  of  the  meanings  of  the  concepts  chosen  in 
the  highest  frequencies  by  the  students  it  seemed  that  the  students 
had  understood  the  task. 

Finally  the  words  were  randomized  and  a  (one  page)  format 
complete  with  instructions  was  set  up  called  the  Word  Association  Test 
A  copy  of  this  format  may  be  found  in  the  Appendix. 

C.  Determination  of  the  introvert  -  extravert  samples. 

The  population  asked  to  participate  in  the  final  stages  of 
the  study  was  the  entire  student  enrollment  for  the  senior  education¬ 
al  psychology  course  in  the  summer  of  I96I4.  Question  booklets  and 
answer  sheets  were  made  available  as  a  take  home  exercise  (to  be  com¬ 
pleted  in  a  minimum  of  two  weeks)  to  all  those  willing  to  participate. 
Those  who  had  completed  the  Myers -Briggs  were  given  a  choice  of  three 
afternoon  sessions  to  take  the  Word  Association  Test  in  groups. 
Scorable  Myers -Briggs  answer  sheets  and  completed  Word  Association 
tests  were  available  for  a  total  of  157  subjects. 


bnooea  ©rid  nl  .dqsonoo  ©qBoabnsI  ?aoid©rfd3S£  bsboo  arid-  isbxiu  nobis 
•".no.idoXs  i  s  bsisbxeno©  sew  sibo  dq©onoo  arid'  ( asurdoinda  baboo)  -yfiogsd-so 
arid-  xii  tqli.6nirl  .  odd  gnjbltBq  bns  abfioi  10I  dqsonoo  bxiuoig-  ©Ibbxxrc  Is 
Id  d-BriwsiHOs  baicoignoo  asw  seenbloo  dqsonoo  erid  , anoideensa  ,viog©dso 
”*  i.  ■  >eb  t  .  >  oodexibctixl©  ©lolsisrid  asw  bxiB  easndori  10  nobsaeq  od  itrYxrodns  ns 
Yldsdoiq  ©vsri  throw  aridgnsida  ^onsxrpeil  I6irp9  ridxw  abiow  to  dss  b  \L 
3Vl  ~:  b.:.i/ow  ria.ad  gnilqma  arid  dud  iswoq  gnxdsnim'iosib  isddscf  bsblsbv 

•  suomons  nead 

ni:  nesoxio  adqeoxioo  ©rid  lo  agniflBaur  ©rid  lo  ©itrdsn  ©rid  17101'? 
oo..i©bc>ds  ©rid  dsrid  bs^isss  dx  ^aJnsbnda  ©rid  7£cf  aaxonsnpsil  ds ©rigid  ©rid 

.riaad  ©rid  boGdeiebxiix  bsri 

dsnrxol  (agsq  3x10)  s  bos  bssiraobxxsn  ©i©w  sbiow  ©rid  ■^IIsxii’5 
* "  ~  !  nOidBxoossA  biov  ©rid  bsllso  qxx  dee  asw  sxioxdoxrxdaai  ridxw  ©dslqraoo 

.  xibrrsqqA  ©rid  nx  hair  a  1  ©d  vs  nr  dsxrriol  ox  rid  lo  ^qoo  A 
^g&g-JL^QVg/tdxs  ~  dievoidoi  ©rid  If  x xoldsnlm ©d©Q  .  0 
lo  segsda  Xsnil  ©rid  nx  ©dsqioidisq  od  bsriss  noxdsluqoq  eriT 
-noxdsoub©  101x195  ©rid  icl  dnsnilloixi©  dnsbnda  eiidn©  ©rid  asw  ^buda  ©rid 
hrs  adataoocT  noxdasup  .4^1  lo  isrnmua  ©rid  nx  ©eiltoo  -^oioriovsq  Is 
'v' )  c.-o.:..)  i©x©  »-'..-.ori  ©jJsd  s  SB  9.LdsIxBVs  ©bsui  ©i©w  sd©©ria  *xewsxis 
,  xt-q.ro disq  od  gnilliw  ©aorid  IIs  od  ( 3ri9ew  owd  lo  mrnhiim  s  ni  b©d©Iq 
esirid  lo  soxorio  s  nsvxg  ©i©w  aggxiS- eis^M  ©rid  bsdaXqraoo  bsri  crfw  saoriT 
.o-.^oxg  xtx  ‘1  a© ^  xxoxdBiaosaA  bioW  ©rid  arisd  od  axioiasea  noonisdls 
nobisi ooaaA  bioW  bsdsXqmoo  bns  adearfe  xswens  aggiiE-  ai©-y;M  ©IdsiooS 

.  ddo©i,dir3  'i'PI  lo  Xsdod  s  10I  ©XdsXiBvs  ei&w  ada9d 


0 

-P 

d 

1 

d 

-P 

X 

0 

d 

nJ 


0 

O. 

d 

o 

& 

s 

fl) 


0 

d 

0 

-P 

d 

X 

o 

0 

o 

0 

d 

o 

0 

-p 

0 

H 

d 

-P 

M 

0 

d 

> 

•H 

W 

o 

O 

W 

d 

(X 

m 

-p 

<*: 

d 

<H 

Si 

•H 

CH 

O 

4h 

o 

-P 

d 

d 

o 

o 

•H 

fcD 

-P 

d 

d 

•H 

d 

•H 

O 

d 

d 

-P 

0 

0 

•H 

0 

X! 

0 

d 

^  o 

O 

o 

d 

0 

0 

d 

cr* 

0 

d 

Ph 

-3- 

VO 


£i 

o 

H 


25 

S 

o 

M 
E-* 

wo 

CO 
CO 
«; 


<=J  Cd 
!H  CO 

u  ?! 

S  E-I 

w  a, 
5  w 
o1  o 

ii 


_  >H 


3 


Eh  tz> 
H  O’ 

Sg 

Ph 


g 

o 

o 

CO 


0 

-p 

d 

0 

> 

o 

d 

-P 

d 

•H 


O 

1A 


II 

d 


0 

-P 

d 

0 

> 

O 

d 

-P 

d 

•H 

d 

O 

0 

d 

o 

o 

0 

<H 

4h 

O 

-P 

d 

o 


O  C\J  C\J  i — I  i — I  O  OJ  C\J  lAvO  CM  CM  At  \AvO  H  ^  ^  AH 


H  CJ  CM  H  H  O  C\J  niAvO  CM  (nprir\vO  H  CvJ 


AH  0\t^U\  AH  On^Um^i— |  On  O-  1A  <A  rH  ON  ['—’LA 
'LA'LA-d'-d'-ntAtArcArArAPAcACMCM  CM  CM  CM  i — I  rH  rH 


0 


0 


0 

0 

d 

O 

o 

0 


ii  . 

ctf  rO  O 
0  ctf  -H 
-P  -P 
H  fa  ctf 
d  0  *H 
HOC 
POO 
C  fl!  0 

0  d  0 

odd 


i 

0 

d  r—  r— At 
o  ia  no 
o  + 

0  n  ii 

d  d 

’P 


i — I  CM  NO  'LA  At  1A  PA  "LA 


lJ^  AH  On  A-  IA  CA  r— I 
'  i — I  H 


0 

-P 

d 

0 

5 

d 

-P 

X 

0 

d 

O 

0 

d 

O 

O 

0 

CH 

O 

-P 

d 

o 


ii 

d 


\Q  COA  CM  CM  H 


CA  U  C^-CAH  A 

i — I  i — I 


CM  CO  CA  CM  At  CM  AT  rH  H1A4H  AHCM04HH 


CMCOzJ  A4CM4CM  CM  1A  At  rH  CArH  CM  O  At  rH  rH  rH 


A1A  O-  OnH  PA  "LA  C—  On  rH  <~A  LA  C-—  ON  j — I  AAA  AH 
rH  rH  rH  rH  CM  CM  CM  CM  CM  A  A  A  A  A  At4  At  AfAj  A 


5 0  -  extroverts 


5 

J 

*1* 


CO 

-f 

I!) 

c 

o 

p 

P- 

P 

h- 


i-? 

o 


C 0 
P 
o 
u 

CO 


H> 

H> 

o 

<4- 
— > 
o 


CO 

<+ 

t-? 


o 

fp 

C|- 

►-S 

H* 

i 

o 

A/ 

II 

p 


H  rr>  r~-  1/5  H  CVUl-  1/5  oO  py  AC  LO  to  O  h  I  !  to  1/5  o 


y  n  ac  t-  a/  O  '  co  i -i 


I 


t/5  i-,  cv  ac  ir—  ro  1/5  c/ajto  i/)  O  h  h  w  to  h 


A/  -0  A5  ! — i  I'n  AC-O  /0  1-1  AT  AC -a  -0  H  Or  /U— 3  A  i-i  p  > 
I—,  1-1  1-1  LO  CO  I/O  CO  CO  at  AO  /o  AO  AO  "t—  ts-  fc- 15—  "fc—  AU"  AJ 


c>- 

l-i 

II 

P 


l-i 

A1 


o 

•-3 


; 

I 

I 


J-  , 

> 

a 

rs! 

o 

H 

i-i 

O 

o 

CO 

> 

w 

a 

a 

A* 


c 

f— i 

ro 

o 

P-< 

o 

s.,- 

6 


b ' 
& 


A 

CJ 

«r  •«* 
»-*• 


O  'O 

c  ■  ;,j 

Bi  S 

a 


3 

c_.  f-« 

/  S2 

A  M 


a 


o 

C\5 


OA:  Li'  -A  zO  1  AO  f  LI 

I — i  l-o  1—1 


31. 


The  standard  scoring  keys  as  provided  by  the  publishers 
were  used  to  determine  introversion  extraversion  difference  scores  for 
each  answer  sheet.  The  difference  score  is  obtained  by  subtracting 
a  larger  raw  score  from  a  lower  raw  score  and  labelling  the  difference 
in  terms  of  the  key  used  to  obtain  the  larger  raw  score.  This  diff¬ 
erence  score  is  then  transformed  into  a  preference  score  via  a  simple 
2  x  +1  formulation.  The  effect  is  to  eliminate  zero  scores.  Table 
II  presents  the  distribution  of  preference  scores  for  the  157  cases 
scored  also  showing  the  cut  off  points  discriminating  the  5 0  most 
extreme  introverts  and  extraverts. 

Unfortunately  the  author  does  not  provide  overall  descrip¬ 
tive  norms  for  introvert  and  extravert  scores  on  a  sample  representa¬ 
tive  of  the  subjects  used  in  this  study.  The  most  comparable  descrip¬ 
tive  statistics  are  reported  mean  preference  scores  of  21.6  and  21.5, 
extraversion  and  introversion  respectively  on  a  sample  of  2177  male 
liberal  arts  college  students.  Comparable  means  of  20.6  extraversion 
and  21.6  introversion  were  obtained  for  2U8  female  school  teachers. 

As  can  easily  be  seen  upon  examining  the  data  of  Table  I9  scores 
below  these  means  (15  and  above  for  introverts  and  I3  and  above  for 
extraverts)  were  included  in  the  samples  meant  to  differentiate  these 
two  groups. 

However  in  Table  III  descriptive  data  are  presented  showing 
the  results  of  "t"  tests  which  compare  differences  between  the  extreme 
samples  and  the  total  respective  samples  of  each  of  the  personality 
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types.  The  data  of  Table  III  is  based  on  preference  scores  as  listed 
in  Table  II. 


TABLE  III 

"t"  Tests  establishing  deviation  of  the  extreme  scores 
from  total  respective  introversion-extraversion  scores 


N 

X  D 

t  (df=l,9) 

Introverts 

50 

31.28  . 

■* 

extreme 

1>9.$  8 

7.26 

Introverts 

83 

21.7  ^ 

total 

Extroverts 

50 

28. Oli 

extreme 

>7olU 

U.61 

Extroverts 

7U 

20.9 

total 

Total  sample 

157 

1.6-1 

*  sig.  p<>05 

These  statistics  first  of  all  show  total  sample  means  for 
introverts  and  extraverts  very  similar  to  the  sample  statistics 
provided  by  the  test  author.  Secondly^  the  "t”  test  results  support 
the  argument  that  the  extreme  samples  are  different  (p<.05)  from  the 
total  samples  of  each  of  the  personality  types  despite  the  fact  that 
scores  below  the  means  were  included  in  the  differentiating  extremes. 

The  justification  for  choosing  50  cases  as  being  desirable 
sample  sizes  for  the  extremes  was  mainly  in  terms  of  inference  limi¬ 
tations  in  matrix  reduction  with  samples  of  less  than  £0  and  because 
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of  the  ease  of  determining  overlap  coefficients  with  such  sample 
sizes . 

Undoubtedly  it  would  have  been  more  desirable  to  have  obtain¬ 
ed  samples  of  introverts  and  extraverts  whose  scores  were  above  some 
specified  deviation  scorej  e.g.  only  scores  falling  t-wo  standard  devi¬ 
ations  above  the  mean?  however f  it  -was  extremely  difficult  to  obtain 
subjects  on  a  strictly  volunteer  basis.  Every  effort  was  made  to  ob¬ 
tain  more  subjects  (3  testing  trials)  but  it  seemed  l£7  was  the  maxi¬ 
mum  obtainable. 

D .  Determination  of  the  word  association  matrices  for  the  introvert - 

extravert  samples. 

The  raw  data  answer  sheets  were  obtained  for  the  two  extreme 
samples  on  the  word  association  test.  The  test  was  administered  to 
portions  of  the  total  group  (who  had  completed  the  Myers -Briggs )  in 
three  separate  sessions  in  a  one  week  period.  Subjects  were  allowed 
a  choice  of  three  separate  times  to  complete  their  voluntary  commit¬ 
ment  in  the  testing  program. 

The  test  was  administered  according  to  the  instructions 
written  on  the  test.  One  minute  was  allowed  for  each  association. 

The  timing  was  paced  by  the  experimenter  who  held  an  appropriate  stim¬ 
ulus  card  (with  the  word  boldly  printed  on  it)  at  the  front  of  the 
room  for  the  stimulus  interval.  The  process  was  repeated  for  a  total 
of  33  stimuli.  (33  minutes) 

It  should  be  pointed  out  at  this  point  that  the  administra¬ 
tion  procedure  in  this  test  differs  in  one  important  respect  from  the 
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procedures  outlined  by  Deese.  Deese's  instructions  do  not  restrict 
the  set  of  responses  a  subject  may  make  and  as  such  is  a  strictly  free 
association  test.  The  instructions  given  in  this  test  require  the 
subject  to  restrict  his  or  her  associate  to  the  strongest  response 
within  the  set.  The  rationale  for  altering  the  procedure f  was  that 
it  was  intended  to  determine  a  matrix  of  inter-word  association  for 
a  closed  set. 

The  nature  of  the  task  required  of  the  subject  was  made  ex¬ 
plicit  before  each  testing  session  followed  by  a  period  of  questions 
from  the  floor  in  order  that  misunderstandings  might  be  clarified. 

The  instructions  appear  to  have  been  understood  as  only  seven  free 
association  tests  were  discarded  as  being  unscorable. 

The  raw  data  from  the  answer  sheets  was  then  tabulated  for 
each  sample  to  form  two  matrices  of  stimulus -response  frequencies. 

This  data  in  tabulated  form  is  presented  in  Tables  IV  and  V  for  the 
two  samples  introverts  and  extraverts  respectively. 

Then  according  to  Deese's  outlined  procedures  for  obtaining 
a  matrix  of  response  overlap  coefficients  comparing  all  combinations 
of  stimuli f  the  respective  matrices  were  determined.  These  values 
appear  in  Tables  VI  and  VII.  The  value  associated  with  each  cell  in 
these  tables  may  easily  be  obtained  from  Tables  IV  and  V  by  summing 
the  common  responses  for  each  stimulus  item  and  dividing  by  100  the 
maximum  number  of  common  response  that  could  occur f  if  each  stimulus 
elicited  the  other  100$  of  the  time.  The  methodology  for  obtaining 
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the  overlap  coefficient  value  for  cells  1  x  2  in  each  sample  is  demon¬ 
strated  in  Tables  IV  and  V  in  the  lower  left  hand  corner.  All  other 


values  were  obtained  in  a 

similar  manner 

e.g. 

Column 

1x2  . 

1  X 

33 

Column 

2x3 . 

2  x 

33 

E.  Methodology  of  data  analysis. 

The  first  comparisons  between  matrices  were  quite  simple. 
For  the  overlap  coefficient  scores  it  was  possible  to  obtain  a  matrix 
of  differences  by  simply  subtracting  data  from  comparable  cells. 
Differences  favoring  introverts  were  given  a  positive  score  and 
those  favoring  extraverts  a  negative  score.  The  mean  and  standard 
deviation  were  calculated  and  scores  falling  at  the  extremes  of  the 
distribution  were  scrutinized  in  relation  to  some  of  the  hypothesiz¬ 
ed  differences. 

Second^  a  Pearson  product  moment  r  was  calculated  to  deter¬ 
mine  the  extent  of  relationship  between  matrices.  The  appropriate 
significance  level  was  reported. 

The  sample  matrices  were  reduced  in  rank  utilizing  a 
principal  compenents  type  of  factoring  model f  as  outlined  in  Chapter 
9  of  Harmon  (i960).  The  operations  were  performed  using  an  IBM 
7090  fortran  routine  (G2,  BC?  FA80  written  by  Alan  B.  Wilson  at  the 
Survey  Research  Center  at  the  University  of  California^  Berkeley.) 

The  reduced  rank  was  specified  to  be  equal  to  the  number  of  eigen 
values  which  are  equal  to  or  greater  than  1.0.  The  convergence  error 
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for  iterative  subroutines  involved  in  the  solution  of  eigen  values 
was  set  at  +  0.1E-0U  as  suggested  in  the  program. 

The  factor  matrix  was  then  rotated  according  to  the  varimax 
criterion  as  a  part  of  the  same  fortran  routine. 

Preliminary  comparisons  were  then  made  on  rotated  factor 
matrices  by  looking  at  the  top  five  loadings  on  each  factor.  Factors 
across  matrices  showing  the  greatest  similarity  were  related  util¬ 
izing  the  procedures  suggested  by  Tucker  (1951)  and  Wrigley  and  Neuhaus 
(1955)  to  obtain  a  coefficient  of  congruence. 

Essentially  this  procedure  is  based  on  an  unadjusted  corre¬ 
lation  formula  initially  proposed  by  Burt.  It  certainly  is  not  a 
correlation  however ?  in  that  the  "a"’s  (factor  loadings  for  respec¬ 
tive  samples)  are  not  deviates  from  their  respective  means  and  the 
summations  are  over  the  n  variables  instead  of  the  number  of  individuals 
(Harmon  i960). 

There  is  an  example  in  Osgood  et  al  (1957  PP  U2 -I1.6 ) ^  "The 
Measurement  of  Meaning"  which  utilizes  this  same  procedure  for  com¬ 
paring  semantic  differential  types  of  items  across  samples  for 
similar  variables.  This  presentation  served  a  model  for  making 
similar  comparisons  in  this  study. 
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CHAPTER  IV 

PRESENTATION  OF  THE  DATA 

The  data  is  presented  more  in  terms  of  the  logical  order 
of  the  analysis  than  in  terms  the  hypothesis  sequence  outlined  in 
Chapter  I. 

A.  Comparisons  of  the  initial  overlap  coefficient  matrices. 

The  first  comparison  was  made  by  calculating  the  Pte arson 
product  moment  correlation  between  matrices  on  the  overlap  coeffi¬ 
cients.  The  resulting  r  was  „85.  This  statistic  is  well  above  the 
critical  value  (p<c.,05)  for  an  n  of  £0  in  testing  the  difference  from 
zero  or  no  correlation.  This  high  initial  correlation  between 
matrices  suggests  that  matrix  reduction  should  be  fairly  comparable 
across  samples.  The  aim  of  setting  the  stimulus  words  such  that  the 
majority  of  the  variance  would  be  common  appears  to  have  been  met  on 
this  initial  criterion. 

A  preliminary  comparison  of  the  matrices  aimed  at  pointing 
to  some  of  the  sample  differences  was  possible  simply  by  subtracting 
one  matrix  from  the  other.  Table  VIII  represents  these  differences f 
+  scores  referring  to  differences  favoring  the  introvert  sample  and  - 
scores  referring  to  differences  favoring  extravert  scores.  As  is 
readily  observable f  the  differences  are  generally  very  small ^  81/528 
or  15.356  of  these  differences  being  zero.  The  range  is  .27  and  the 
mean  -1.3.  The  mean  suggests  that  the  word  list  was  slightly  biased  ' 
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TABLE  VIII 

Overlap  Coefficient  Differences.  Between  Samples 
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Rank  order  of  greatest  differences  favoring  introverts  and  extroverts  for  stimulus  X  stimulus  comparisons 
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The  relation  of  the  prominent  clusters  is  shorn  by  the  adjoining  lines,  the  dashed  lines  indicating 
more  peripheral  relationships. 
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in  terms  of  extraverted  responses  or  associations.  There  was  more 
opportunity  for  the  extraverts  to  spread  out  their  responses  and  thus 
have  higher  frequencies  of  common  responses  for  stimulus  x  stimulus 
comparisons.  There  were  273  differences  favoring  extraverts  as  oppos¬ 
ed  to  17U  favoring  introverts.  However ,  because  an  equal  number  of 
responses  were  made  by  both  samples  there  was  a  resultant  tendency 
for  the  extravert  scores  to  be  more  closely  constructed  about  the  mean 
and  a  smaller  range  whereas  the  opposite  was  true  for  the  introvert 
scores , 

An  attempt  was  made  to  select  the  extreme  difference  scores 
in  the  distribution  of  Table  VIII.  The  underlined  scores  in  Table 
VIII  represent  the  extreme  difference  scores  favoring  introverts  and 
extraverts,  11/17U  or  6.32$  and  I3/273  or  h»76%  of  the  total  number 
of  sample  differences,  respectively. 

Table  IX  presents  the  descending  rank  order  differences 
favoring  introverts  and  extraverts  as  extracted  from  Table  I. 

Here  the  first  interesting  comparisons  emerge.  A  rational 
analysis  of  the  stimulus  x  stimulus  relations  suggested  groupings 
as  indicated  in  Table  II. 

Three  major  groups  emerge  for  introverts  and  two  for  the 
extraverts.  The  introverted  pattern  appears  to  fit  fairly  well 
with  the  typical  introvert  concept.  The  cars  -  dances  relation  is 
only  comparison  that  is  somewhat  difficult  to  explain.  For  the  ex¬ 
travert  sample,  however,  it  is  somewhat  surprising  that  the  clusters 
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take  the  form  they  do.  This  sample  of  extraverts  as  defined  by  the 
Myers -Briggs  personality  inventory  appear  to  be  much  more  internally 
oriented^  in  both  a  cortical  desynchronization  and  gut  response  sort 
of  wa y9  than  would  have  been  predicted  on  the  basis  of  ecological 
dimension  attention  theory^  although  Jungian  theory  is  able  to  ac¬ 
count  for  this  finding. 

In  making  some  cross  comparisons  it  is  interesting  to  note 
that  introverts  more  highly  relate  people  with  cortical  types  of  dis¬ 
interest  or  frustration  and  tend  to  relate  boredom  to  people  in  the 
same  way  as  boredom  is  related  to  external  objects ?  flowers  and  side¬ 
walks.  On  the  other  hand  disorganization  and  gut  responses  tend  to 
be  highly  interrelated  for  extraverts  and  at  the  same  time  held  sep¬ 
arate  from  people.  Generally  extraverts  are  more  concerned  with  dis¬ 
organization  and  gut  responses. 

Comparing  the  study  and  learning  type  concepts  or  clusters 
II  x  II  there  appears  to  be  more  people  relatedness  for  the  extraverts 
while  the  introverts  appear  more  concerned  with  study  and  learning 
per  se.  The  external  environment  including  people  objects  seems  to 
be  generally  boring  for  the  introvert. 

There  are  certain  obvious  limitations  to  these  initial  compa¬ 
risons  in  that  only  the  differences  are  compared.  Later  comparisons 
in  which  differences  are  related  to  similarities  may  be  more  meaning¬ 
ful  in  that  some  of  the  highest  differences  may  in  turn  be  differen¬ 
tially  related  to  common  clusters  of  high  associative  overlap. 
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The  data  of  this  section  may  be  taken  as  partially  confirm¬ 
ing  some  of  the  predictions  of  hypothesis  IIX^  the  observed  differences 
being  somewhat  in  line  with  introvert -extravert  theory. 

B„  Matrix  reduction  and  comparisons  of  common  factors. 

Tables  X  and  XI  present  the  initial  principle  components 
solutions  for  the  sample  matrices  in  question.  In  both  cases  ten 
factors  emerge  with  a  criterion  of  stopping  all  factoring  for  eigen¬ 
values  equal  to  or  less  than  1,0.  The  total  proportion  of  communality 

accounted  for  is  20 . 8U  or  63.2$  for  the  introvert  sample  and  20.73  or 

33,00  33.OO 

62.8$  for  the  extravert  sample.  As  can  be  observed  from  the  p 

values  (uniqueness)  for  the  individual  variables  in  some  cases  very 

little  of  the  total  variance  is  being  accounted  for  in  terms  of 

unique  factor  loadings. 

Tables  XII  and  XIII  present  the  varimax  rotation  solutions 
for  the  same  factors.  Considerable  improvement  is  made  in  both  cases 
in  terms  of  the  varimax  criterion  of  evenly  distributing  the  proportion 
of  variance  to  be  accounted  for  by  each  factor^  as  well  as  generally 
improving  simple  structure. 

On  the  basis  of  some  initial  observations  of  factor  loadings 
above  .30  for  each  factor  on  each  sample  it  was  apparent  which  fac¬ 
tors  would  likely  be  highly  related*,  Comparisons  were  made  on  such 
factors  across  samples  by  means  of  the  coefficient  of  overlap.  Table 
XIV  presents  this  data. 


“urxxlnoo  ^qElsidxsq  as  nsrisd  ed  noxdosa  e±rid  lo  sdsb  ©riT 
Bsonsiellib  P)  3Vi9sdo  erid  XII  sxaorfjoqxri  lo  snoidoibsiq  ©rid*  lo  ©wos  gni 

.\;*xo©rid  di9v *  id x ©~  d*x©vo*xdn±  ridiv  srtxl  ni  dsnVemoa  gnied 

,  mod osl  flomoo  lo  anosiisqffloo  bus  noldonb©1!  xxidsM  .  E 
adnenoqifioo  ©Iqioniiq  Isxdlni  ©rid  dnsaeig  IX  has  X  asldsT 
ned  s©8bo  ridod  ni  ,noidaeirp  ax  asoiidsin  slqrasa  ©rid  10I  anoidnloa 
~ft©gi;e  101  gniiodosl  Ils  gniqqoda  lo  no±i9d±io  s  ridxvr  5  g  a  eras  aicdosl 
■^dxlsflxri  jt)O0  lo  noxdioqoiq  Isdod  9riT  ,0,1  nsrid  assl  xo  od  Xsnp9  B9i/Isv 
xo  f T,QS  bns  slqircsa  d'levoxdnx  ©rid  10I  xo  tl8«0S  ax  10I  bsdm/ooos 

00* ee  00, ex 

q  ©rid  iroil  bsnsado  9d  nso  aA  , ©Ignis  3  disvsidx©  9rid  riol  ^8.  So 

X'lsv  398S0  sffioo  n±  asldsiisv  Istfbivxbnx  ©rid  10I  ( aasasirpinu)  asxrlsv 
lo  aimed  ni  101  bsdm/ooos  gnisd  ax  ©onsiisv  Isdod  ©rid  lo  slddil 

,  agnibsol  icdosl  91/pinxr 

anoidnloa  noidsdoi  xsmxisv  srid  dnsasiq  IIIX  bns  I IX  ssIdsT 
S9860  ridod  ni  ebsin  ax  dna'rcsvoiqrai  ©Idsi&bxsnoO  , aiodosl  srasa  srid  10I 
noxdioqoiq  ©rid  gnidxrdxid a  ib  ^Insvs  lo  noxisdxio  xsmlzsv  srid  lo  aimed  ni 
Yllsisnsg  as  IIsw  as  tiodosl  doss  -£d  -sol  bsdnxrooos  ©d  od  sonsiisv  lo 

,  iindouida  slqmia  gnivoiqmi 

agnibsol  icdosl  lo  anoidsviesdo  Isxdxnx  ©mos  lo  aiasd  srid  nO 
-osl  rioxriw  dnsnsqqs  asw  di  f9lqmsa  rioss  no  lodosl  rioss  10I  Oe.  svods 
riona  no  sbsm  eiew  anosiisqmG  ybedsl©i  ^Irfgiri  sd  blxrow  siod 

9ldsT  ,qsli9vc  lo  dneioillsoo  ©rid  lo  ans9ifi  ^d  aelqinsa  aaoios  aiodosl 

.sdsb  airid  adnssoiq  VI X 


o 


W  vv 


VO 

NO 

On 

CO 

1 — 1 

O 

* 

1 — ! 

O 

O 

CO 

VO 

CO 

CM 

O 

• 

• 

1 — 1 

O 

co 

On 

O 

CO 

CO 

O 

• 

rH 

O 

CO 

G 

C— 

VO 

C — 

O 

• 

• 

1 — 1 

O 

£*- 

u 

IN- 

NO 

0 

vo 

CO 

-p 

O 

• 

0 

• 

1 — 1 

O 

fi-i 

O 

rO 

CO 

CM 

vo 

On 

Jh 

0 

• 

O 

• 

rH 

0 

"O 

0 

1 — 1 

-p 

vo 

CO 

c 

NO 

1 — 1 

p 

0 

• 

0 

• 

CM 

0 

0 

0 

< 

vo 

1>> 

CM 

1 — 1 

-p 

CO 

r — 

•H 

0 

• 

1 — 1 

• 

CM 

nJ 

0 

G 

3 

O- 

g 

c— 

28- 

0 

0 

CO 

0 

• 

• 

CO 

CM 

1 — l 

0 

-p 

CD 

G 

-P 

0 

O 

G 

NO 

EH 

NO 

O 

CM 

rH 

& 

CO 

CH 

1 — 1 

w 

♦ 

0 

• 

0 

W  CO 

O 

0 

0 

G 

p 

O 

1 — 1 

1 — 1 

•H 

G 

c6 

-P 

cv 

t> 

•H 

a 

O 

O 

0 

G 

bJD 

O 

•H 

•H 

£ 

P-. 

CM 

ON 

vo 

O 

O 

CO 

vo 

CO 

CM 

On 

G 

vo 

G 

0 

rH 

O 

O 

0 

• 

• 

« 

0 

O 

0 

O 

O 

1 

O 

l 

0 

1 

O 

CM 

co 

0- 

O 

0 

vo 

nO 

vo 

co 

CO 

CO 

vo 

CO 

0 

CM 

0 

0 

• 

• 

• 

• 

0 

O 

1 

0 

O 

1 

0 

1 

0 

1 

NO 

r — 1 

ON 

G 

vo 

vo 

vo 

G 

1 — 1 

CM 

CO 

0 

0 

O 

v\ 

0 

1 — 1 

0 

• 

• 

• 

• 

0 

O 

0 

0 

0 

1 

0 

0 

CM 

ON 

NO 

0 

CM 

N- 

G 

0 

On 

1 — 1 

rH 

0 

O 

0 

O 

1 — 1 

O 

• 

• 

• 

• 

• 

• 

0 

O 

0 

1 

O 

0 

1 

O 

CO 

vo 

r— 

CO 

CM 

NO 

o- 

co 

0 

co 

vo 

CO 

0 

1 — 1 

O 

O 

0 

0 

• 

• 

• 

• 

• 

0 

d 

0 

1 

O 

0 

1 

0 

1 

CO 

On 

rH 

G 

G 

VQ 

0 

ON 

O 

co 

0 

0 

CM 

IN- 

O 

co 

0 

0 

• 

• 

• 

• 

• 

• 

0 

O 

O 

O 

1 

l 

0 

1 

vo 

CM 

CM 

H 

vo 

vo 

vo 

vo 

co  . 

vo 

(N- 

CO 

CM 

1 — 1 

O 

G 

1 — 1 

rH 

• 

• 

• 

• 

• 

0 

d 

O 

O 

0 

O 

rH 

ON 

rH 

vo 

G 

CO 

G 

vo 

1 — 1 

CO 

vo 

0 

CM 

1 — 1 

CM 

CO 

0 

vo 

• 

• 

• 

♦ 

♦ 

• 

O 

O 

1 

O 

0 

1 

0 

0 

On 

G 

O 

G 

0 

CM 

ro 

ON 

NO 

G 

CO 

C"— 

1 — 1 

O 

co 

1 — 1 

CM 

G 

• 

• 

• 

0 

d 

O 

0 

1 

O 

O 

0 

N— 

CO 

CO 

NO 

VO 

CM 

CM 

vo  ' 

On 

CO 

NO 

O 

CM 

rH 

CO 

co 

-G 

CM 

• 

♦ 

• 

O 

O 

O 

O 

0 

O 

rH 

CM 

CO 

G 

vo 

NO 

NO 

CM 

co 

NO 

G 

G 

O 

co 

O 

NO 

1 — 1 

O 

O 

1 — 1 

O 

* 

« 

0 

1 

O 

1 

1 

O 

O 

1 

vo 

NO 

N- 

O- 

1 — 1 

0 

O 

co 

CM 

O 

0 

O 

H 

O 

• 

• 

• 

• 

O 

1 

0 

1 

O 

O 

1 

O 

1 

CO 

CO 

CO 

vo 

o- 

1 — 1 

0 

CO 

CM 

1 — 1 

vo 

0 

CM 

O 

O 

• 

« 

• 

O 

1 

0 

O 

O 

1 

O 

1 

vo 

1 — 1 

G 

nO 

NO 

0 

vo 

O 

CO 

vo 

0 

0 

O 

0 

0 

• 

• 

• 

0 

1 

0 

1 

O 

0 

0 

0 

vo 

CM 

CM 

NO 

vo 

0 

0 

1 — 1 

d 

CO 

CM 

• 

• 

• 

• 

0 

0 

1 

O 

0 

0 

CM 

CM 

ON 

0 

CO 

CO 

1 — 1 

O 

ON 

On 

0 

O 

O 

CM 

O 

• 

• 

« 

• 

• 

0 

O 

O 

O 

O 

vo 

ON 

rH 

CM 

rH 

0 

CM 

G 

G 

CO 

0 

1 — 1 

O 

co 

co 

• 

• 

• 

• 

0 

1 

O 

O 

O 

O 

1 

On 

vo 

vo 

nO 

CO 

vo 

ON 

0 

nQ 

o- 

CM 

G 

1 — 1 

CO 

0 

• 

• 

• 

• 

O 

O 

0 

O 

1 

0 

CO 

O 

rH 

G 

co 

O 

cO 

O 

G 

co 

G 

G 

CO 

rH 

CM 

• 

» 

• 

• 

• 

O 

1 

O 

O 

1 

O 

O 

On 

G 

nO 

NO 

NO 

vo 

1 — 1 

CO 

NO 

rH 

G 

CM 

G 

co 

CO 

• 

• 

• 

• 

d 

O 

O 

0 

O 

CO 

ON 

O 

1 — l 

rH 

iH 

On 

CO 

CO 

1 — 1 

On 

CO 

CO 

1 — 1 

CM 

c 

O 

On 

vo 

O 

CM 

O 

c 

O 

vo 

0 

• 

• 

O 

O 

1 

O 

c 

O 

1 

O 

0 

NO 

CM 

On 

C 

O 

NO 

O 

On 

NO 

O 

-G 

1 — 1 

O 

O 

O 

c 

O 

CM 

0 

• 

• 

• 

O 

O 

1 

O 

1 

c 

O 

O 

0 

c — 

O 

NO 

L 

A 

On 

CO 

NO 

1 — 1 

CO 

1 — 1 

5 

CM 

CO 

rH 

0 

rH 

O  - 

( 

3 

O 

rH 

O 

♦ 

• 

• 

• 

0 

1 

d 

O 

3 

O 

O 

O 

vo 

On 

CO 

,  ( 

in 

O 

NO 

rH 

vo 

CO 

co 

p 

co 

O- 

O 

0 

CO 

! — 1 

3 

G 

O 

c^\ 

• 

• 

• 

0 

1 

O 

1 

O 

1 

i  ( 

3 

O 

O 

1 

O 

1 

co 

co 

O 

( 

sj 

vo 

-G 

O 

IN- 

1 — ! 

-G 

— 

On 

co 

0 

O 

O 

'1 

A 

nO 

0 

O 

• 

• 

• 

• 

• 

• 

d 

O 

1 

O 

I 

( 

3 

I 

O 

0 

O 

1 

G 

O- 

On 

•  '  ( 

3 

C— 

0 

O 

rH 

nQ 

vo 

3 

CO 

0- 

-G 

O 

O 

O 

H 

1 — 1 

co 

O 

• 

• 

• 

• 

• 

0 

• 

O 

O 

1 

O 

1 

3 

O 

1 

O 

O 

NO 

O 

-G 

s 

3 

CM 

CM 

CM 

vo 

vo 

G 

N 

3 

CO 

rH 

O 

0 

G 

co 

M 

CM 

O 

-G 

• 

• 

« 

• 

• 

• 

0 

0 

I 

O 

> 

1 

O 

O 

1 

0 

1 — 1 

CM 

1 — ! 

O 

CO 

CO 

rH 

0 

rH 

1 — 1 

M 

co 

co 

vo 

G 

CM 

CM 

H 

H 

CM 

CM 

• 

• 

• 

« 

O 

O 

1 

O 

1 

0 

1 

O 

O 

O 

1 

G 

CO 

NO 

3 

co 

1 — 1 

G 

nO 

vo 

1 — 1 

O 

O 

nO 

On 

G 

1 — 1 

rH 

O 

1 — 1 

rH 

rH 

• 

* 

• 

0 

O 

d 

O 

0 

O 

O 

O 

O- 

rH 

C — 

0 

CM 

On 

O 

G' 

C— 

1 — 1 

0 

-G 

CO 

CO 

CM 

CO 

Vo 

H 

rH. 

CM 

co 

• 

• 

• 

d 

O 

0 

O 

O 

O 

0 

CM 

CO 

G 

LO 

NO 

c — 

CO 

1 — 1 

rH 

1 — 1 

H 

1 — 1 

rH 

rH 

NO 

On 

IN— 

CO 

IN- 

1 — 1 

c*- 

Is- 

O 

G 

CM 

G 

O 

rH 

CO 

o— 

O 

vo 

rH 

O 

O 

rH 

1 — 1 

0 

• 

• 

• 

• 

• 

O 

1 

O 

O 

1 

O 

1 

O 

1 

O 

O 

l 

0 

1 

CM 

rH 

rH 

nO 

NO 

G 

G 

0 

CM 

vo 

vo 

CM 

G 

G 

CO 

0 

C 

CM 

CO 

O 

O 

1 — 1 

O 

0 

• 

• 

• 

• 

• 

• 

O 

1 

O 

O 

1 

O 

1 

O 

O 

O 

1 

0 

On 

CO 

IN- 

CM 

VO 

rH 

IN- 

vo 

O 

CO 

VO 

O 

IN¬ 

vo 

CM 

vo 

O 

rH 

O 

O 

CA 

O 

vo 

0 

• 

• 

• 

O 

1 

O 

I 

O 

O 

O 

O 

1 

O 

1 

0 

1 

O- 

On 

On 

ON 

NO 

O 

O 

vo 

CM 

CO 

vo 

CO 

O 

G 

rH 

0 

NO 

O 

0 

C 

O 

O 

O 

0 

• 

• 

• 

• 

• 

d 

O 

1 

0 

O 

1 

O 

O 

O 

1 

0 

1 — 1 

NO 

G 

O 

rH 

On 

0 

IN- 

CO 

CO 

co 

CO 

O 

O 

CM 

VO 

0 

1 — 1 

1 — 1 

O 

O 

O 

O 

• 

• 

• 

• 

• 

O 

1 

0 

0 

O 

O 

1 

O 

O 

I 

O 

1 

CM 

CM 

tN- 

1 — 1 

O 

O- 

NO 

CO 

On 

G 

OO 

O 

vo 

nO 

CO 

G 

O 

O 

c 

O 

0 

CM 

0 

O 

• 

• 

• 

• 

• 

O 

O 

0 

O 

I 

0 

O 

1 

0 

O 

On 

c — 

CO 

vo 

8 

ON 

^O 

rH 

CM 

rH 

CO 

0- 

ro 

G 

On 

co 

rH 

rH 

1 — 1 

1 — 1 

CM 

O 

O 

• 

• 

• 

• 

• 

• 

O 

1 

O 

O 

0 

O 

O 

O 

O 

vo 

ON 

G 

c — 

NO 

rH 

rH 

O 

CO 

On 

c— 

C 

c — 

O 

CM 

C — 

1 — 1 

1 — 1 

rH 

vo 

CM 

CO 

CM 

CM 

• 

• 

0 

0 

d 

1 

O 

1 

d 

1 

0 

O 

O 

1 

O 

O 

00 

nQ 

On 

NO 

G 

On 

C'— 

G 

nO 

i — l 

O 

vo 

rH 

On 

CM 

co 

O 

rH 

rH 

vo 

vo 

O 

G 

G 

• 

• 

• 

d 

d 

O 

0 

O 

O 

O 

l 

O 

l 

On 

co 

nO 

CM 

CM 

O 

rH 

On 

On 

IN— 

CM 

CM 

(N- 

G 

H 

CM 

H 

• 

O 

G 

• 

O 

rH 

• 

O 

CM 

• 

O 

G 

d 

G 

• 

O 

G 

d 

— j- 

♦ 

O 

ON 

O 

rH 

CM 

CO 

G 

vo 

NO 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O 

CO 

G 

NO 

rH 

NO 

CM 

O 

On 

CM 

CM 

VO 

1 — I 

rH 

rH 

O 

O 

CM 

• 

0 

O 

1 

O 

O 

I 

O 

O 

O 

I 

1 — j 

CC 

O 

IN- 

CO 

On 

G 

co 

CO 

rH 

CM 

O 

CM 

0 

O 

O 

O 

NO 

• 

• 

O 

0 

O 

1 

O 

O 

1 

O 

G 

CO 

G 

O 

$ 

CN- 

CM 

CO 

1 — 1 

G" 

1 — 1 

O 

vo 

rH 

O 

O 

O 

• 

• 

O 

0 

O 

O 

O 

O 

rH 

CO 

co 

CO 

VO 

G 

CM 

CM 

vo 

NO 

CO 

co 

rH 

O 

CO 

G 

O 

O 

• 

♦ 

• 

O 

O 

0 

1 

O 

O 

1 

O 

CO 

rH 

G 

CO 

CM 

NO 

CM 

CM 

CO 

IN- 

rH 

On 

O 

O 

O 

nO 

1 — 1 

O 

• 

• 

• 

O 

O 

1 

O 

O 

O 

I 

O 

CO 

O 

vo 

CO 

1 — I 

CM 

CM 

CO 

G 

CM 

rH 

NO 

CO 

O 

O 

rH 

O 

rH 

• 

• 

• 

• 

O 

1 

O 

O 

l 

C 

1 

O 

O 

CN- 

NO 

O 

CO 

CO 

O 

ON 

On 

CM 

O 

O 

NO 

— J- 

O 

G 

co 

rH 

CM 

• 

• 

O 

O 

O 

1 

O 

O 

O 

O 

CO 

CM 

On 

CO 

G 

CO 

G 

CM 

G 

vo 

r— 

CO 

CM 

CM 

rH 

— j 

CM 

• 

• 

• 

0 

O 

O 

O 

O 

O 

1 

rH 

O 

N- 

CO 

vo 

1 — 1 

rH 

rH 

G 

G 

CO 

rH 

CM 

H 

3 

C'— 

1 — 1 

• 

• 

• 

• 

O 

O 

1 

O 

O 

O 

0 

On 

vo 

O 

G 

G 

G 

On 

vo 

CM 

vo 

vo 

co 

co 

CO 

CM 

CM 

CM 

• 

• 

d 

O 

O 

O 

O 

O 

O- 

CO 

ON 

O 

1 — 1 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

O.lJil  0.H16  -0.199  -0.182  0.036  -0.177  0.065  0.031  0.087  -0.153 


! — i 

cn 

CO 

Ao 

Hi 

CO 

1/5 

O 

ro 

CO 

o 

fc- 

ns 

0  ' 

1/5 

f\S 

/Xf 

A-f 

CV 

-a 

I/O 

sO 

aj 

t2_ 

,'o 

,Ti 

m 

/V 

,  u‘ 

ao 

cv 

Or 

05 

-j 

« 

ft 

• 

• 

0 

ft 

0 

* 

• 

■ 

• 

• 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ao 

/0 

O' 

Ao 

i/0 

o 

AO 

a 

/Oj 

/0 

I/O 

Hi 

ao 

S' 

o 

ao 

O 

ir_ 

3 

3-k 

/O 

1/0 

AO 

/XT 

i/5 

o 

i — 1 

o 

H 

o 

;  - 

iOX 

• 

0 

0 

• 

0 

* 

• 

ft 

ft 

0 

* 

ft 

ft 

o 

1 

o 

1 

o 

1 

o 

1 

Q 

i 

O 

1 

Q 

i 

o 

1 

o 

1 

O 

1 

la 

0/ 

-o 

-A 

O' 

ns 

o 

© 

~A 

1/5 

O 

/G 

1/5 

An 

O 

i—i 

Ao 

CO 

Ao 

A-T 

c  • 

Af 

o 

o 

o 

! — i 

Q 

o 

Q 

Q 

O 

IA 

O 

A0 

Af 

a 

0 

m 

• 

ft 

» 

ft 

ft 

« 

« 

ft 

ft 

0 

o 

1 

o 

O 

1 

o 

I 

O 

1 

o 

1 

G> 

1 

O 

1 

CD 

i 

C> 

« 

c 

! 

O 

o 

-0 

— 3 

ns 

AO 

CS 

/O 

ns 

ns 

tx 

/-O 

ao 

1 — 1 

l-i 

lo 

in 

o 

i — i 

c 

C0 

lO 

Hi 

- 

ns 

h i 

o 

O 

O 

1/5 

o 

ns 

o 

Hi 

o 

A-f 

o 

o 

# 

• 

0 

0 

ft 

ft 

• 

* 

ft 

0 

0 

ft 

# 

o 

o 

1 

o 

1 

o 

1 

o 

o 

o 

i 

o 

o 

1 

o 

o 

o 

o 

/O 

/XT 

O' 

o 

l  — ■ 

1 — 1 

ns 

l/J 

o 

& 

A5 

IA 

o 

05 

A-f 

/xr 

r  op 

O 

ns 

Hi 

1 — 1 

o 

t- 

-A 

ao 

o 

6 

o, 

o 

o 

o 

c 

o 

o 

* 

0 

• 

• 

ft 

ft 

0 

■» 

• 

ft 

ft 

• 

ft 

o 

i 

o 

1 

o 

o 

o 

Q 

l 

o 

1 

o 

! 

o 

1 

o 

i 

o 

o 

ad 

O' 

to 

1/5 

o 

0/ 

to 

AS 

— d 

ns 

Ao 

H 

-d 

Hi 

& 

o 

AJ 

CO 

ins 

Ao 

O 

CO 

— d 

o 

o 

1/5 

o 

H 

o 

a 

O 

a 

o 

Hi 

O 

♦ 

0 

• 

0 

ft 

ft 

0 

» 

» 

• 

0 

0 

o 

1 

o 

1 

o 

o 

o 

i 

o 

1 

o, 

o 

i 

O 

1 

o 

i 

o 

o 

ta¬ 

AO 

o 

/O 

I/O 

1/5 

s 

tx 

H 

SO 

AO 

O' 

bs 

sO 

p 

■  -i 

AO 

o 

/A 

,-o 

C 

© 

o 

O 

i/5 

o 

o 

O 

o, 

o 

— 1 

1/5 

• 

• 

• 

0 

» 

• 

* 

ft 

* 

ft 

• 

ft 

ft 

1 

o 

o 

1 

o 

1 

o 

o 

o 

o 

1 

1 

o 

1 

o 

o 

o 

o 

Os 

1 — ! 

1/0 

! — i 

/O 

A-f 

rj 

ns- 

! — i 

1/5 

t/S 

A-f 

ns 

ns 

m 

t_ 

fc~ 

1/0 

O 

AO 

-o 

A-T 

.  ao 

A-f 

At 

j  — 

o 

m 

AO 

o 

1 — i 

O 

Hi 

i — i 

o 

Hi 

LA' 

• 

0 

« 

0 

ft 

» 

ft 

ft 

• 

0 

• 

•» 

ft 

o 

1 

o 

o 

i 

o 

o 

o 

o 

1 

o 

o 

i 

o 

o 

O 

o 

CD 

i/5 

H 

O 

A-/ 

A-f 

/O 

to- 

ns 

Hi 

sO 

Hi 

h 

o 

~d 

c ' 

O 

/•O 

A/ 

ns 

05 

- 

ns 

tH 

‘  o 

t- 

o 

A0 

1 — i 

i~- 

1/5 

/V 

a 

AO 

Hi 

LA 

* 

• 

0 

ft 

« 

0 

ft 

ft 

9 

o 

* 

0 

# 

5 

i 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

o 

1 

O 

1 

CO 

+~ 

m 

to 

Hi 

o 

1/5 

c 

. 

o 

t~ 

SO 

A/ 

m 

r- 

o 

o  * 

-A 

A o 

CV 

/0 

A  5 

J£— 

1/5 

l — i 

AO 

‘U— 

t- 

1/5 

Hi 

in 

o  • 

H 

• 

• 

♦ 

« 

* 

• 

ft 

4 

• 

ft 

0 

ft 

• 

o 

o 

o 

o 

O 

i 

o 

O 

! 

o 

o 

I 

O 

1 

O 

!— i 

-"3 

0/ 

O' 

o 

tA 

ns 

Os 

CO. 

OJ 

— d 

— 1 

*fcH 

H 

O' 

Ao 

Hi 

ns 

o 

o 

A> 

/O 

/XT 

LO 

m 

ao 

AO 

tn 

i/S 

■t. 

I/O 

■t- 

AO 

Ao 

1 - 1 

LO 

0 

* 

0 

ft 

• 

• 

• 

ft 

0 

• 

0 

ft 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

A o 


sO  Co  —d 


cv  /■>/  to-  ao  ia  h 


| 


o 

l-l 


-d 

Pi?  fc- 

to 

•  • 

r-»  o 

a'  -  0 

-  ii  *  tr 


O"  H 

•  . 

O'  H 


I 


/D 


C6.  O 

ao  ■  ■c 

O’  .  , *  LO 

*  w 

O  I — j 


co 


~"d 


tv 


/xr 


ad 


la 


! 


/O 

AO 

Ao 

O* 

O 

Vo 

o 

H 

t-.1.  * 

•  AO 

Aj' 

'■-A 

O 

ft 

H 

— 5 

a 

-A 

A-f 

o 

c 

O 

4 

CD 

ft 

o 

ft 

o 

55 

*  H) 

P  j 

CO 

a. 

O 

Ai 

lO 

O 

a 

/0 

ft 

• 

o 

K’ 

i — » 

O’ 

<D 

ns 

H 

Hi 

C/' 

U 

* 

o 

— V 

Hi 

• 

o 

« 

o 

o 

LA 

L5 

tx* 

LO 

At 

CO 

X(~ 

f— 

o 

Hr 

-A 

ft 

H 

* 

o 

to 

LA 

a 

-A 

-A 

05 

o 

P- 

o 

*  C5 

03 

ft 

» 

Xf. 

o 

1-1 

1/5 

to 

4 

a 

o 

o 

CV 

H 

0' 

H 

LA 

H 

CD 

o 

* 

O 

» 

o 

O 

A0 

03 

a 

CD 

H 

o 

a 

&3 

H 

H 

iC 

H 

to 

It 

O 

O 

a 

►a 

w 

It 

o 

ad 

H 

•-? 

H* 

IS 

i 

■ 

i 


. 


t 

■ 


w 

<4- 

M 

CD 

<J 

O 

5 

M 


1 


03 

H- 

CO 

< - t 

to 


£ 


o 

to 


m 

o 

t~ 


K 


PQ 

,c 

-3 


uo 


Hi 
1 — » 


o 

1 — l 


GO 

-P 

0 


5 


-P 

P3 


I 


P3 


CO 

•H 

CQ 

r’i 

rH 

ctf 


< 

U 

O 

-P 

O 


cti 


,p 

CO 

o 

NO 

On 

CO 

A- 

CA 

■P 

UN 

o 

CO 

d 

CO 

A- 

A- 

a 

C\J 

-P 

"LA 

A1 

o 

A 

o 

O 

o 

o 

o 

o 

CNJ 

o 

fA 

O 

CA 

o 

O 

o 

• 

1 — 1 

O 

rH 

O 

o 

o 

1 

o 

o 

o 

O 

O 

O 

1 

o 

1 

O 

1 

o 

-P 

On 

ca 

"LA 

c — 

o 

O 

o 

o 

^p 

A- 

A- 

rH 

-p 

CO 

On 

A- 

CA 

A 

UN 

CA 

A- 

O 

o 

On 

O 

o 

CA 

O 

CNJ 

o 

CA 

O 

O 

O 

rH 

o 

« 

• 

• 

• 

• 

• 

• 

• 

1 — 1 

o 

O 

o 

1 

O 

1 

O 

l 

o 

o 

O 

o 

1 

o 

o 

1 

O 

1 

o 

GO 

C\J 

-P 

CO 

-p 

NO 

c — 

A- 

On 

A 

A 

H 

On 

UN 

o 

On 

o 

CNJ 

o 

NO 

CO 

O 

rH 

A 

o 

CO 

NO 

O 

CNJ 

O 

o 

o 

o 

o 

A 

O 

O 

• 

• 

i — ! 

o 

O 

O 

1 

o 

o 

1 

o 

1 

o 

o 

o 

o 

1 

O 

o 

O 

On 

ON 

A- 

On 

On 

A- 

'LA 

NO 

o 

A 

On 

'LA 

r— 

'LA 

O 

O 

o 

c — 
o 

NO 

O 

C — 

o 

d 

O 

O 

CA 

O 

1 — 1 
o 

■LA 

O 

A 

O 

_^r 

O 

• 

• 

• 

• 

rH 

o 

o 

o 

o 

1 

o 

1 

O 

1 

o 

i 

o 

1 

O 

1 

o 

1 

O 

1 

O 

1 

o 

I 

1A 

A 

U\ 

-j- 

o 

A 

M3 

o 

1 — 1 

CA 

NO 

)Q 

NO 

1 — l 

On 

1A 

o 

A 

A 

A 

GO 

NO 

UN 

P- 

On 

o 

o 

On 

co 

O 

O 

NO 

i — i 

U\ 

o 

O 

O 

o 

O 

O 

O 

o 

A 

O 

• 

i — 1 

-P 

o 

• 

O 

o 

a 

o 

• 

o 

o 

• 

o 

o 

• 

o 

• 

o 

o 

• 

o 

O 

o 

• 

cti 

1 

1 

i 

1 

I 

* 

■ 

A 

On 

A 

c — 

A- 

ON 

On 

CO 

rH 

A 

-p 

UN 

UN 

A 

UN 

On 

UN 

O 

u\ 

d 

A 

A 

d 

CA 

A 

i — I 

O 

d 

O 

NO 

o 

p- 

A 

i — 1 

A 

A 

O 

• 

i — 1 

J-r 

O 

• 

O 

• 

O 

• 

o 

o 

• 

O 

• 

o 

o 

• 

o 

o 

o 

o 

• 

d 

o 

<H 

1 

1 

i 

F'— 

P 

0 

nO 

_p 

CA 

CO 

o 

1 — 1 

p- 

NO 

A 

NO 

rH 

CO 

P- 

[ — 

-p 

nO 

A 

O 

GO 

On 

fA 

UN 

UN 

-P 

A 

CO 

CO 

UN 

i — 1 

• 

A 

c 

p 

o 

O 

O 

• 

o 

-p 

A 

O 

1 

O 

• 

o 

o 

o 

i 

ca 

d 

1 

rH 

• 

o 

i — 1 

• 

o 

1 

O 

• 

o 

1 

i — 1 

o 

i 

o 

• 

o 

1 

CA 

• 

O 

1 

CA 

o 

! — 1 

• 

o 

1 

O- 

o 

< 

A 

nO 

CA 

A 

CO 

CO 

CO 

On 

UN 

o 

p- 

CO 

A 

o 

CO 

i — 1 

CO 

CA 

o 

A 

-P 

A 

NO 

o 

NO 

o 

c — 

A 

A 

-p 

•H 

o 

a 

o 

CA 

CA 

• 

O 

I 

1 — 1 

♦ 

o 

1 

-U 

• 

o 

-P 

• 

o 

1 

i — 1 

a 

o 

i — 1 

• 

o 

1 

P‘ 

• 

O 

i — 1 

• 

o 

1 

CA 

• 

o 

CA 

• 

O 

rH 

• 

o 

1 

rH 

« 

O 

CA 

O 

co 


un 

CO 

o 


• 

o 

• 

• 

• 

A 

O 

w 

o 

o 

rH 

-P 

-p 

p 

0 

p 

1 

! 

A 

o 

i — 1 

p- 

Pf 

ON 

E-f 

A 

o 

A 

A 

ON 

i — 1 

Ph  1 - 1 

CA 

rH 

• 

<H 

• 

p 

• 

• 

CA 

O 

O 

o 

O 

o 

CO 

o 

0 

P 

P 

O 

rH 

i — 1 

•H 

cd 

cc5 

-P 

PH 

> 

U 

•H 

P 

O 

O 

i — 1 

A 

0 

Qi 

P 

t.0 

O 

•H 

•H 

U 

U 

PH 

PH 

-P 

On 

i — I 


rH  fA 
CO  rA 
O  O 


CO 

On 

CA 


UN 

CNJ 


O 

I 


p- 

CA 


CO 

i — I 
O 


co 

On 

P- 


vO 

fA 

NO 


ON 

ON 

I — 1 


i — 1 
i — 1 

o 

o 

I 


On 

CO 

p- 


NO 

CO 

NO 


CO 

NO 

rH 


i — 1 

~P 

CA 

-P 

i — 1 

UN 

NO 

UN 

O 

A 

rH 

nO 

• 

• 

• 

• 

o 

o 

1 

O 

O 

A 

NO 

On 

fA 

A 

NO 

P- 

UN 

UN 

CA 

A 

rH 

• 

a 

• 

• 

O 

O 

O 

O 

-P" 

i — 1 

CO 

i — 1 

On 

rH 

A- 

A 

NO 

ON 

CA 

CA 

O 

c — 

On 

CO 

On 

o 

UN 

A 

A 

CA 

rH 

A- 

A 

CO 

d 

UN 

A* 

UN 

A 

nO 

vO 

o 

p- 

NO 

-=t 

A 

rH 

rH 

CA 

A 

rH 

O 

rH 

o 

O 

A 

rH 

O 

rH 

CA 

O 

o 

O 

rH 

o 

o 

i 

o 

o 

i 

o 

i 

O 

1 

O 

o 

O 

o 

o 

o 

1 

O 

O 

O 

O 

1 

o 

O 

1 

o 

O 

C 

1 

On 

A- 

NO 

A 

CA 

On 

A 

-cf 

UN 

On 

CA 

On 

CO 

CA 

3 

On 

A 

o 

UN 

A 

UN 

CO 

UN 

A- 

CO 

CO 

A- 

CO 

O 

A- 

p- 

p- 

nO 

o 

CA 

A 

O 

UN 

A 

o 

rH 

rH 

O 

O 

o 

O 

O 

rH 

O 

UN 

O 

O 

P- 

A 

o 

o 

o 

O 

• 

• 

• 

• 

• 

o 

• 

a 

• 

a 

• 

• 

a 

a 

o 

1 

O 

o 

1 

O 

I 

o 

O 

o 

1 

o 

O 

1 

o 

O 

1 

o 

o 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o 

o 

o 

A 

NO 

On 

CA 

C — 

A- 

CO 

On 

p- 

NO 

UN 

-p 

CO 

On 

M3 

UN 

UN 

A 

ON 

UN 

UN 

s 

CA 

O 

A 

On 

O 

UN 

p- 

A 

UN 

ON 

P- 

P- 

O 

A 

CO 

UN 

o 

O 

O 

O 

o 

O 

rH 

i — 1 

o 

O 

A 

O 

O 

O 

o 

o 

O 

O 

NO 

A 

• 

.  a 

• 

• 

a 

• 

« 

• 

• 

* 

• 

a 

• 

• 

a 

a 

o 

1 

o 

1 

o 

1 

O 

o 

O 

o 

1 

O 

1 

O 

1 

o 

1 

O 

O 

1 

o 

1 

O 

o 

1 

o 

o 

1 

o 

o 

1 

o 

O 

o 

58 

UN 

ON 

-p 

On 

A- 

o 

A 

UN 

A- 

o 

O 

p- 

NO 

NO 

UN 

p- 

rH 

nO 

NO 

UN 

o 

o 

nO 

UN 

A 

CO 

p- 

A 

CO 

-4- 

CA 

UN 

CA 

rH 

A 

UN 

o 

fA 

A- 

CA 

o 

A 

o 

O 

o 

O 

o 

o 

o 

O 

O 

CA 

CA 

o 

O 

.  rH 

• 

• 

* 

• 

a 

a 

• 

• 

a 

• 

a 

a 

O 

d 

i 

O 

O 

o 

O 

1 

O 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

c 

I 

O 

1 

o 

o 

1 

c 

O 

NO 

On 

NO 

CO 

-p 

P’ 

CO 

1 — 1 

NO 

CA 

p’ 

On 

CA 

o 

1 — 1 

CO 

o 

A 

p- 

vO 

-t 

rH 

On 

H 

CA 

A 

A 

CA 

A 

CA 

UN 

UN 

p- 

A 

CO 

NO 

A 

rH 

-P 

UN 

rH 

O 

U\ 

o 

o 

o 

rH 

O 

o 

O 

rH 

NO 

o 

rH 

rH 

• 

• 

• 

• 

a 

O 

1 

o 

i 

o 

i 

O 

O 

O 

1 

o 

1 

o 

o 

o 

o 

1 

O 

1 

O 

O 

1 

o 

o 

1 

O 

1 

o 

o 

1 

O 

O 

1 

CO 

_p- 

CA 

A 

UN 

p' 

NO 

A- 

i — 1 

On 

CO 

co 

A 

vO 

CA 

o 

€ 

• 

o 

1 

UN 

O 

• 

o 

* — 1 
! — 1 

• 

o 

NO 

• 

o 

1 

CA 

CA 

• 

O 

o 

rH 

• 

o 

H 

i — 1 

• 

O 

A 

rH 

O 

1 

o 

A- 

• 

o 

o 

• 

o 

On 

O 

a 

o 

On 

rH 

a 

o 

1 

CO 

O 

d 

\ 

CO 

o 

o 

A 

i — 1 

o 

1 

o 

rH 

d 

rH 

O 

a 

o 

1 

CO 

-CT 

a 

o 

1 

O 

a 

o 

d 

a 

o 

1 — 1 

a 

o 

o 

fA 

NO 

-P 

o 

CO 

NO 

rH 

O 

NO 

P" 

nO 

UN 

CO 

On 

nO 

P- 

ON 

A- 

p- 

NO 

NO 

A 

UN 

A 

ON 

p- 

o 

d 

On 

UN 

P- 

vO 

UN 

A 

rH 

ON 

rH 

A 

UN 

NO 

p- 

UN 

o 

A 

• 

o 

rH 

O 

P" 

• 

o 

rH 

• 

O 

rH 

• 

O 

1 

O 

• 

o 

1 

rH 

O 

1 

rH 

O 

1 

A 

o 

i 

o 

o 

rH 

O 

1 

CA 

a 

o 

1 

rH 

a 

o 

1 

P 

a 

o 

a 

o 

i — 1 

a 

o 

1 

1 — 1 

o 

i 

i — 1 

a 

o 

-0.206 

On 
i — 1 

i — 1 

o 

i 

On 

A 

rH 

d 

1 

A- 

CA 

O 

« 

o 

ON 

P- 

A 

• 

O 

1 

p- 

A 

• 

o 

1 

P’ 

p- 

i — 1 

a 

o 

UN 

O 

rH 

• 

o 

1 

p- 

On 

rH 

O 

1 

o 

A- 

i — 1 

• 

o 

CA 

CA 

U\ 

a 

o 

A 

i — 1 

CA 

a 

o 

1 

p- 

UN 

CA 

a 

o 

On 

On 

p- 

a 

o 

A 

NO 

CA 

a 

o 

1 

UN 

A 

p- 

o 

NO 

rH 

A 

a 

o 

l 

610*0 

o 

CA 

rH 

a 

o 

1 

-P 

A 

CA 

o 

ON 

A 

A 

a 

o 

1 

A 

CA 

O 

A 

A 

O 

~P 

A- 

O 

CO 

CO 

rH 

CA 

O 

rH 

UN 

i — 1 

O 

c — 

A— 

O 

A- 

UN 

rH 

vO 

ON 

o 

CO 

A- 

c — 

1 — 1 

A 

o 

UN 

O 

A 

A- 

O 

CO 

A 

O 

CO 

UN 

A 

A 

CA 

O 

rH 

nO 

O 

a 

d 

A 

a 

On 

CA 

nO 

-P 

CO 

rH 

On 

ca 

O 

a 

o 

i 

• 

o 

1 

• 

o 

1 

O 

o 

1 

o 

1 

o 

O 

I 

o 

o 

o 

o 

i 

o 

1 

o 

i 

o 

i 

o 

o 

1 

o 

o 

o 

i 

o 

1 

A- 

CO 

A 

rH 

On 

-p- 

UN 

CO 

A 

-P 

i — 1 

A 

CO 

NO 

A 

ON 

p- 

CA 

CO 

NO 

A 

rH 

O 

P- 

CA 

P- 

i — l 

CA 

rH 

A 

d 

U\ 

co 

A 

P- 

CA 

A- 

P- 

NO 

A 

P- 

p- 

o 

-P 

rH 

A 

-P 

CO 

rH 

CA 

rH 

-P 

A 

a 

CA 

O 

A 

a 

On 

A 

A 

a 

A 

rH 

CA 

a 

• 

O 

• 

o 

« 

o 

• 

O 

• 

o 

• 

O 

o 

o 

o 

o 

o 

O 

O 

o 

o 

O 

o 

o 

o 

o 

o 

13 

-p 

rH 

UN 

|H 

!  so 

rH 

C — 
rH 

CO 

rH 

ON 

1 — 1 

o 

A 

H 

A 

A 

A 

CA 

A 

P- 

A 

UN 

A 

VO 

A 

A 

A 

CO 

A 

On 

A 

o 

CA 

rH 

CA 

A 

CA 

CA 

CA 

A) 

/V 

c 


> 


> 


y 


3 


i 

3 


S 


> 


3 


) 

1 

3 


j 

J 


AO 

Hi 

t~ 

ro 

f-1 

lO 

Hi 

to 

ro 

Hi 

1-0 

—3 

to 

CO 

A-f 

1 — $ 

ro 

Hi 

XX- 

Hs 

/'J 

ro 

o- 

XX. 

A-r 

jt 

,-\s 

17  » 

<V 

Ar 

'0 

« 

« 

ft 

• 

• 

* 

w 

* 

♦ 

• 

• 

o 

o 

p 

o 

o 

o 

CD 

o 

O 

o 

CD 

o 

A-C 

tx» 

n 

-A 

co 

/-O 

O' 

o 

CD 

h, 

o 

to 

H, 

CO 

hj 

tx. 

to 

~A 

-A 

— 3 

1“  - 

o 

o 

I'D 

o 

ro 

o . 

to 

o 

Hi 

o 

• 

• 

ft 

* 

ft 

• 

0 

<» 

» 

* 

* 

ft 

o 

o 

o 

1 

C' 

f 

o 

1 

o 

o 

o 

a 

i 

o 

O 

1 

o 

A3 

—3 

r- 

o 

o 

o 

o 

-A 

rtr 

A3 

A3 

1/0 

Q 

-A 

rn 

,Of 

to 

AO 

1  j 

-'j 

'O 

CO 

IX- 

LO 

o 

Hi 

c 

o 

ro 

o 

to 

A'* 

o 

• 

» 

« 

• 

ft 

♦ 

m 

* 

* 

0 

« 

1 

o 

o 

1 

o 

! 

o 

o 

i 

o 

o 

o 

i 

! 

o 

! 

I/O 

to 

ID 

/CO 

-A 

— 1 

Hi 

O' 

__ 

Hi 

1X- 

A/ 

Hi 

cc 

& 

o 

to 

A3 

c: 

/W 

o 

/O 

O 

to 

o 

o 

o 

o 

to 

Hi 

* 

* 

* 

« 

• 

• 

/» 

* 

• 

«s 

0 

ft 

f 

o 

o 

o 

f 

o 

1 

p 

o 

r 

o 

! 

o 

o 

j 

o 

/O 

to 

o 

o 

A-T 

-A 

A3 

'O 

-A 

tx- 

-A) 

c- 

[p- 

l" 

Hi 

ro 

o 

o 

o  / 

-A 

O 

-A 

Ao 

o 

o 

o 

c 

o 

o 

o 

a 

o 

C 

» 

ft 

ft 

• 

ft 

* 

« 

« 

• 

• 

* 

o 

J 

o 

1 

1 

o 

i 

1 

o 

i 

o 

1 

o 

1 

o 

1 

o 

i 

o 

1 

o 

cv 

• — l 

O' 

O' 

O' 

CP 

. — 1 

o 

O' 

-A 

a 

C— 

to 

/o 

o 

A3 

r.J 

0-' 

to 

to 

to 

o 

to 

C 

a 

o 

o 

o 

Q 

A' 

* 

ft 

ft 

» 

ft 

* 

• 

* 

* 

* 

• 

* 

o 

i 

o 

1 

9 

V 

, 

i 

o 

! 

o 

r 

o 

t 

p 

o 

1 

O 

co 

-a 

/  u 

r.: 

-A 

i — 1 

03 

A3 

/C 

—1 

-A 

tx 

—1 

h* 

tr  - 

AO 

Hi 

Hi 

ro 

O' 

tO 

o 

G> 

to 

to 

O 

cc 

o 

to 

<5 

-A 

* 

ft 

« 

a 

* 

• 

» 

0 

* 

* 

« 

ft 

C'1 

1 

o 

O 

f 

O 

l 

o 

O 

c 

a 

o 

O 

i 

o 

- 

o 

T-- — 

CD 

* 

o 

to 

o 

tx- 

Hi 

o 

CD 

ro 

'Lf 

AC* 

CO 

t— 

/  1/ 

nJ 

ro 

A3 

CO 

o< 

x — 

Hi 

ro 

(O 

i — i 

o 

J — l 

H 

ro 

o 

o 

* 

ft 

* 

• 

♦ 

• 

* 

» 

» 

« 

» 

ft 

o 

O 

l 

o 

O 

) 

o 

1 

f  ' 

i 

o 

i 

o 

1 

o 

r 

o 

i 

o 

O' 

-a 

CO 

c 

m 

/C 

CX) 

CB 

C3 

-A 

ro 

o 

—I 

o 

O' 

o 

O' 

-A 

to 

ro 

CO 

1/ 1 

1 _ _ 

1—1 

AO 

A') 

t— i 

r  . 

! — i 

i — l 

i _ _ 

Hi 

* 

* 

9 

ft 

* 

* 

# 

* 

• 

o 

ft 

o 

1 

o 

1 

o 

1 

o 

1 

o 

to 

1 

o 

O 

1 

o 

o 

( 

o 

e 

i 

1/3 

IC¬ 

ro 

t. 

Hi 

O' 

Hi 

O' 

CD 

ro 

i — i 

r  ■  -1 

AO 

A. 

iU 

H 

CO 

Hn 

ro 

Hi 

nr 

ro 

CO 

o 

O' 

Hi 

to 

O 

O' 

o 

O' 

O 

to 

P 

o 

0 

ft 

ft 

9 

* 

* 

» 

« 

9 

* 

■« 

p 

1 

c 

O 

o 

I 

o 

o 

o 

1 

o 

o 

o 

1 

a 

i 

o 

t 

-a 

ro 

A> 

O' 

to 

co 

A) 

A3 

CD 

C' 

CD 

tx 

CO 

/V 

U— 

O' 

to 

Of 

rr, 

/'J 

A3 

f._ 

A3 

to 

1.0 

j 

1.0 

ro 

/V 

t-l 

to- 

Hi 

tX- 

A3 

AO 

Hi 

• 

* 

♦ 

* 

* 

# 

« 

» 

* 

• 

« 

ft 

o 

3 

O 

o 

o 

o 

.O 

O 

O 

O 

(03 

VO 

Hi 

O 

yO 

CD 

-A 

CV 

m 

tx 

Ao 

1/3 

Hi 

Hi 

Hi 

H> 

rr> 

CD 

...  3 

• 

ft 

to 

o 

O' 

to 

O' 

-  / 

CO 

C' 

11 

tt 

ft 

o 

i 

.1  •/  1-  / 

/  Vo 

\// 

V  V 

ix. 

to- 

c* 

CO 

.  O 

O' 

'O 

o- 

C  : 

ft 

Hi 

* 

ft 

ft  • 

c 

o 

1 

Hi 

A.r  ■ 

.  _ 

i — 1 

t — » 

'  -  _ 

A3 

O-' 

# 

X 

ft 

/’  H/ 
ft 

ft 

o 

o 

1  * 

to 

Os 

A3 

H, 

r> 

O' 

.  <30 

o 

ft 

a 

o 

A> 

AO 

AO. 

c 

/■U-' 

'J, 

o 

■  ha 

O 

J4 

* 

ft 

b 

o 

Hfj 

r tr 

-3 

-  * 

o 

Af  H 

.  C) 

Hi 

C' 

O  O 

csh 

« 

« 

- 

o 

c:  o 

c-'f 

A 

i.O 

a*  £<: 

:A 

H» 

AH  Cu 

/3i: 

O 

A<-f 

O 

/Q 

* 

*  '  M 

*  * 

o 

o  c 

Hi 

1 

t-r 

fcc 

tr 

O  U3 

-A' 

to 

. 

3  ' 

-A, 

to 

O  a 

on 

* 

• 

*  • 

<D 

CO.  o 

1 

o 

o 

Cy 

to 

-0 

H» 

c  D  £< 

Q 

rr. 

r>~> 

O  D|- 

« 

* 

• 

o 

? 

0  t? 

LA 

;~Lf  -j 

A> 

f  c 

co  •: 

Q 

to 

H, 

to 

o  o 

• 

*  »o 

ft 

CO 

co 

r 

i — 1 

:o 

£ 

CD 

X- 

tx. 

Hi  O 

-A 

to 

9 

to  -3 

/qj 

A3 

; — i 

ip 

Hi 

.  ) 

. 

*  ^3 

ft 

O 

o 

o  o 

ro 

C.3 

OJ 

a 

|  o 

Hi 

o 

tD 

H3 

hr 

<4- 

;]  Hi 

-X 

H- 

a 

!  < 

Hi 

O 

'  o 

a 

"’►Q 

■  co 

H* 

o 

a 

V: 

H* 

H) 

H3 

I 

ft 

I 


r.) 

A- 

A 

to 

.4 

* 

»-T 

<4- 


c; 

in* 

Cti. 


fo’ 

a 

& 

H? 

O 

<4- 

o 

a 


O 


:•  i 

X 

) - H 

> 


-  * 


f  • 

»  ... 


■  1  ■ 


-  T»-  / 

;v. 


|  . 


s 

iff  *• 


r 


M 

M 

X 


w 

-p 

0 

§ 

£ 

a 

M 


P3 

PQ 

gi 


W 

•H 

O 

H 

ctf 

C 

< 


O 

-P 

O 

cd 

fH 


CO 

II 


G 

o 

•H 

U 

<D 

-P 

•H 

G 

O 


u 

$ 


LA 

Ht 

o 


vO 

nj- 

O 


'LA 

LA 

O 


O 


On 


£ 

LA 

o 

O 

c — 

•H 

• 

-P 

O 

$ 

O 

PG 

On 

G 

la 

o 

o 

nO 

-p 

• 

o 

o 

cti 

Ph 

co 

rQ 

8 

la 

G 

• 

O 

o 

<H 

xJ 

to 

On 

-p 

£ 

G 

• 

o 

O 

o 

o 

AJ 

• 

rA 

C — 

On 

-P 

o 

CA 

fA 

•H 

• 

LA 

i — 1 

o 

r 

CvJ 

CNJ 

£ 

• 

g 

AJ 

Hj 

1 — 1 

£ 

r- 

G 

AJ 

O 

O 

G 

AJ 

o 

• 

to 

II 

o 

-P 

1 — 1 

-P 

£ 

cd 

ctJ 

o 

-p 

Ph 

•H 

o 

LA 

G 

CO 

G 

a ) 

O 

O 

H 

-P 

• 

-P 

lf\CO  HvO^rCJ  t"—  CNJ  O  AJ^rvO  O  A-  O  o  A-  NO  l>-  UN  ao  \_a  AJ  ht  gu  unh^j 
lAf^OcOvOrl  H  H  H400  W(MOO  H«  OnH^OOHOHWCi 

COOOOOOOOOOOOOOOOOOOOOOOOOOHOO 


O  000000000-00000000  o.  oooooooooo 

I  I  I  I 


CO  C\J  LA  CA  CO  LA  nO  nO  LA  AJ  On  pa  On  pa  On  nO  AJ  nO  H  -G-  -G*  CNJ  O  CO  O  PA  CO  £-  O 
rH  i — I  ca  IA  nO  — 4"  CM  H  rAvO  H<»  C—  O  H  ca  ca  AJ  vO  A-AJCA^-OnO 

OHOOOOOOOrHOOOHOOcOAiOO-COOHOOOOO 


OOOOOOOOOOOOO 

III  I 


OOOOOOOOOOOOOOOOCf 


omja  no  co_j-mo  o  h  -4  onvo  c-  o  o40\nhcm 

o\nHnoo  oo  r-i  cm  h  o  o  o  ooftwo4ngo  <r\  g  h  -4  g  H  c 

OCKOOOOOOOOOOOOOOhOOOOnOOOOOOOOC 


oooooooo  oooooo 

I  I  1111 


oooooooo 

I  I 


o  o  o  o  o  o  o 

I  I 


mO  C—  CM  ON  CO  H  r-lOO  On  CM  CO  0\-4  On  ON'lA  IO  0\-4\0  C— i-l  f-  1£\  CM  O  nO 
CMO<MO'L0,OHO1ArnOOJ-0s-4-OCM0.l_4-!HOOOfr'gOOOH 
OOOOOOOOOOOOOOOnOOOOnOOOOOOOOOO 


oooooooo 000000000000000000000 


1-HvO  t^U\\At^41A-4CMCOCOU\\0  CMOW40  H  f^iOO 
O  O  CM  O  HJ^-HO  HU\4Ht-OWO  HHnOHH 
OOOOOOOOOO  -4  OOOCDOnOOOOOOO 


0\  nO  nO  —4  ! — 1  — 4  c 
CM  O  O  rH  CM  O 

oooooo 


ooododoooooooooooooooOo 


oooooo 

III  I 


C-nO  MDI^-OnO  f-OJ4t^wnf-4r'^OJHnirH4<nH^gH 

OHrlH^rl  -4  O  OnO'OOOOOOCMOHHOOC'-CQ  H  4N  O 

oSoSj-ScOOrHOOOOr-iOOOOOM  0-0  jocomooo 


oooooooooooogoooo 

I  II  III 


oooooooooooo 

I  I  I 


iAr-o\0\D  J\0  cor—enco  oj<^  oscovo-i^onO  Ji^O\On  ( 

hhcOi-i  o-  o  ckh  r\Hc\iH(\iOrioo  cm  g  ro  oo  osu\  £-no  R  ■ 

OOt^-O  rrlO  OO  Icn  OOOOOOOOOOOOO  4n  o  o  _4  O  CO  o 

.  .  -  -  ...  -  -  ■•••••■  ••••• 

o 


OOOOOO  ooo  oooooooo  ooo  oooooooo 


UJ  vrj  CvJ 
O  i — I  i — I 

O  oo  A! 


ooo 

I 


H  AJIA 
4C-A 
OHO 


ooo 


[>-  ON  ai 
O  AJ  A) 

ooo 


ooo 


AJ  H  CO 
AJ  H  On 
O  O  AJ 


ooo 

I 


AJ  On  On 
AJ  O  O 

ooo 


0  0-0  0 


On  CO  vO 
i — i  i — I  CA 

ooo 


ooo 

I 


o 


■A 


On  AJ  AJ 
CA  O  AJ 

ooo 


6ooo 


AJ  PA  C —  CA  O-nriA  OnM^-H  o  CANO  O-vO  C—  CA  A"  C\CO  Ht  £- 
O  rH  O  AJ  LA  H  O  H  O  O  LA  AJHOAJAJOpAOAJOHAJO 


^^ISSBo^BS^^'SBSSoS^OOcOOCKfiDH 


o  o 


ooooooooooooooooooooooooooooo 


o  o  o  o 


HvOl^rr\cOlA(MC^O\NC'OHfCiHO\o-il 
JwnnOH  WOOcO-4®°M^OnHvO«OOWW-4HniOH 
O  O  O  O  o- iOOOHOo-\Or—  \OOOHmOOi— IOOOHOOOO 


rlJgOffl  ON  ON  O  OP  C 


g  g  _4  rH  O  g 
o  o  o  o  o  o  o 


1-4  O  O 
m_4\o 
O  O  on 


oooooooooooooooooooooo1-111 


o  o  o  o 


nO\CO  JO  On  OO  CM  O  -4  ON  O  CM  (Oroni-JtM  JTicO  t- 

HOwoonwjHO  o-vo  HfpgggHgf-g 

OOOOOI^-OC^OOrHMOOOOOOOOOOi 


CM  _4  CM  _4  c^v  c-\CO 
O  CM  o  o  o  o  o 
o  o  o  o  o  o  o 


Rddooooooooooo oooooo oooooooooo ooo 


.  CO  UN  l>- 
■tOrjJ 
■  c—  O  O 


;0 
1.0. . 


)  co-fc-  to  O  A/  Co  /O  — 0  CV—o  '  O"!  O  OV-  l/>  O  to  —1  to  tr~  Ca  oo/v 

!HOOnh/Oa)hh-lOO  WWOO  Hi  H,  H  H  Q.  CO  O 

i  O  O  0  .0  0  O  O  O  •300000000  o  O  ©  O  O  O  O  o  GO 


o  o  c 


o  c 


o  o  o 


o 


o  o  o 


3  0  0  0  0  0 

I 


m  oc:o  to  tv. 1—,  a--  v;  cv/O  ao  -  o  ao  ao  io  , u  tv  cv /c  cd ao  au  to  co 

J  AO  t.  1.0  rr-  /»-!  O'  V  AO  /-•■>  1—1  O  — 1  CO  Hi  O' AO  Hi  1/5  i—  O/,  JO  Hi  Hi 

'  ^  ^  <~v  ^  *0  co  o  O  Hi  DO  Dh  O  O  O  O  O  O  O  Hi'  C 


o 

* 

r 


i — i 


O 

i 


-3 


o 

1—1 


aO 


o  o  o 

1 


o 


o  o 

I 


o 


O  O 


o 

1 


-  .on  ry~  to  h,  to  "  c  o  -o  cvo  tv.  h  o  ot.  c-o  o  m  cvAuvn-i  avao 

-i-»  3  ao  o  o  to  o  c  o  o  -.3  o  Hi  to  h,  o  o  o  o  ao  .  ro  o 

3  O  O  O  O  /O  O  O  O  Hi  O  O  C  O  O  O  O  O  O  O  O  O  O  O  AO  o 


o 


Aj'  '  —1  Hi 


I  I 

-AJ  G'tc/O  An  /  t/ 


c  o  o  c 

1 


o  o  o  o  o  o  o 

i  :  I 


3  o  C 

1 


nr 


o 


CV 

r— 

o 

a 

o 


AV 

A-/ 


o 


•  t\ 

,  .  B 

r 

: 

HA*  ,  «'  . 

•  •  ,4. 

■  Sf 

'  V 

*  r 

•.  ' 


i-  f  - 

H,. 

t:*r- 


i! 


?  ’■ 

i-  - 


o  in 


m 

A"  . 

O 

d 

to 

o 

t- 

a  6  t,  o 

O 

An  , 

o 

O 

/O 

/C 

o 

o 

.3 

o 

« 

■j 

* 

• 

a 

* 

4 

9 

ft 

•« 

• 

„ 

» 

o 

1 

o 

1 

o 

o 

o 

o 

c 

i 

o 

6 

j 

° 

O 

;V 

o 

o 

.'V) 

F~i 

o 

to 

CO 

V) 

Qy 

/"t/ 

CO 

I/O  • 

uo 

H 

Hi 

i — l 

3 — i 

o 

io 

o 

j 

i  *  - 

r — i 

o 

O 

O 

o 

o 

C  ; 

r~-< 

/O 

o 

o 

o 

O  f- 

o 

ft 

* 

*» 

4 

« 

■* 

4 

« 

• 

ft 

» 

ft 

4 

4 

A  3 

o 

o 

C3 

o 

o 

o 

o 

o 

o 

o 

o 

o 


m  t-  Hi  An  Hi  tn  Cv  -o  1 
t-.ro  .o~i  r  c 
rr  ;•••  o  t_c  c 


—5  An  to 


to  -AJ 

cv 

r~  -j 

>'&:&■  X 

A 

A 

. 

o  o 

o 

-o 

o 

..O  ■  ' 

■ 

« 

# 

* 

V  . 

i* 

a  o 

i 

■ 

-  o- 

| 

— 3  Qy 

Hi 

to  o 

a 

rJ,  >  ‘ 

u 

O  D 

o 

cv 

c 

*  « 

ft 

ft 

:« 

o  o 

o 

o 

■S1 

V 


o  o  o  c 


AO  — 1  iro  /O  A-)  t- 
CV-1  AUVC  o  o 
tv  o  o  nr  o  o 


. 

ft  » 

I 


o  o  o  o 

1  i 


D  -  o  AO  Qy  CC 

A  o  to  O  A' 


AO 


-U  Qa  An  O  Hi  —3  -O  AO  ,  A-  -0  a 


s 

"3  An 


-'j 

CO 

—3  An 

/O 

O  AO  -n  cv 

C' 

n~'~. 

('  -J  •,  A"  ' '  *flr 

v 

■'  p 

c 

o 

aO 

1H 

t — j  O  t — i  1 — i 

r  , 

C., 

;  •  y 

o 

o 

1  -i 

o 

CX> 

O  to  o  o 

o 

d 

/O/ 

4 

ft 

» 

ft 

ft 

ft  ft  *  *1 

ft 

ft 

ft 

h*:  ?1?S¥3 

■U 

o 

o 

O 

o 

o 

a  o  o  o 

O 

°  •  . 

l! 

•.’l. 

J 

t 

! 

1 

O''.’  ,d 

H 

J2 

co 

o  ■ 

—  3 

cv 

t-  CV  0/0 

~o 

nr 

r 

Cj) 

Ji 

•  > 

to 

H 

AO 

'n 

.  o 

C.  .  '  -'1  1  n  C-  > 

i — j 

! — j 

■  *  i 

ft 

c 

o 

nr 

O 

o 

H  C :  “~"0 

o 

t~ 

* 

M 

# 

ft 

ft  ft  ft  ft 

ft 

* 

„ 

f 

■  •  v 

o 

o 

o 

r 

a  o  o  o 

o 

C3 

o 

‘  J 

.  to 


. -O  I/O  —1 


O  vO 

LO 

Hi 

to 

A->‘ 

o 

o 

j--  i  ,Cb 

f“D  LO 

CO 

1 — i 

o 

A3 

o 

C3 

o  t, 

bn 

to 

/O 

— 3 

o  o 

Q/ 

o 

to 

o 

f— . 

o  o 

O  i — j  c  • 

O  -n 

o 

O 

o  o 

o 

o 

m 

-a 

.  . 

*  « 

o  o 

• 

4 

• 

O 

b 

• 

O 

ft 

o 

« 

o 

ft  ft 

o  o 

1 

ft  ft  ft 

O  O  t. 

o 

b 

*- 

o 

* 

c 

ft 

J 

ft 

o 

♦  * 

o 

O 

4 

o 

o 

. 

Q 

'C 

K* 

Ht 

■v.  -;  ’V? 

"  /  "-  i 

O  .  O 

iP 

t- 

1 — 1 

-0 

m  ao 

1 — i  tO  r~} 

O  — ^3 

to 

AO 

to 

J  ’v.'d 

cv 

4 — 

0-— 

*'0 

I/O 

ft 

I/O 

An  H 

td-. 

I/O 

o 

CO 

CA 

Hi  AO 

c  :>  rn  /O 

cc 

\Z- 

cv 

o 

to 

i~  ~ i  o 

m  ai 

VO 

»*n 

-'-r 

p) 

l — . 

f 

i 

o 

o 

o 

H 

o 

G-' 

i — i  CO 

O  :  d- 

O 

ro 

o 

1-1 

o 

C 

O  An 

O 

O 

to 

H< 

O 

6 

V  i 

o 

i 

V 

4 

o 

ft 

o 

ft 

»  * 

o  o 

i 

«  *  ♦ 

o  o  o 

J 

0 

o 

ft 

o 

ft 

o 

* 

O 

ft  « 

c  o 

i 

ft 

o 

o 

9 

o 

ft 

Ci- 

o 

i _ 

II 

t  to  tv  to  h.  -o  a 'At  o  ao  ,-n  to  o  ac  -3-.  O  to  cc  yo  o  tv  cdao  ao 

fC  £2  ^  W  S’.'  C'  “O  G  H,  c  O  O  a  .  Hi  G-  —J  O  H  1:.'-  to  r;  o  o  to  o  !-> 

o  0,0  G  Co  o  O  O  O  Co  O  CO  O  O  O'  O  O  -3  O  -O  o  O  O  ~  - 

*  *  ft  »  ft  B  *  9  *  ^  w  n  9 

j  c  q  O  O  D  O  O  o  o  <  €  o  O  G 


3 


C  A o  t-An  to  H  O  O  i  a  — 3  CVA.-f  tv.  Ao  to  j — ,  o  /O  to— a  r  aw  f-  ai  i,o  i . 

to  LO  to  to  to  to  to  Hi  H  Hi  H  h  Hi  Hi  Hi  h  H  ^ nJ  X~r^  10  ^ 


ii 

i. 

i 


H  O 

r  \ 

6 

in 


X 

h- 

fir.’ 


A u 


5. 

O 


S 

h* 

c+ 

(-5! 

O 


U 

o 

h- 

CD 

C). 

H 

.3 


h* 

.0 

M 


11 


M 

XI 

a 

l5 


m 

-P 

& 

G 

-P 

w 


w 

•H 

w 

P? 

cd 

g 

g 

o 

•p 

o 

CO 


M3 

x- 


G 

O 

•H 

G 

Q) 

-P 

•H 

G 

O 


G 

0 

1i 

P 


8 


X- 

-id 

O 

o 


<a 

■LA 

O 


MD 

■LA 

o 


LA 

O 


o 

H 


•H 

O 

P> 

0} 

-p 

o 

U 

CO 

o 

"LA 

-p 

O 

o 

a 

cti 

o 

rxr 

lx 

& 

On 

'LA 

u 

O 

o 

a 

o 

tJ 

0 

-p 

rH 

NO 

0 

O 

o 

a 

o 

o 

o 

< 

lx 

LA 

-P 

X- 

CM 

•H 

o 

X- 

rH 

a 

CM 

o3 

o 

NO 

o 

§ 

a 

p 

M3 

S 

X- 

'LTA 

O 

x- 

G 

CM 

O 

O 

U 

a 

0 

11 

i — 1 

o 

jD 

cd 

-P 

G 

-P 

cd 

O 

o 

P-. 

•H 

LA 

U 

CO 

G 

0 

CH 

O 

O 

-P 

o 

a 

-P 

•H 

o 

o 

G 

cd 

vD 


\A 


CM  -4  O  AN  AIalOHAW  AVAJ'O'O'^Wf-OCOcvjH 
9N!ridr|^dW01t-HdrHdN00' 


P—  O  O  H 


-  . AW  C~-nQ  <A 

MONHHHHNOOUUILNIAJO  ANrimOsO 
OOO'OOOOOOOOHOOO  OOOOOOi— 10 


il  JvO  H  -4 
i — I  i — i  LA  (A 
O  O  CO  (A 


ooooooooooooooooooo 

I  I  I 


ooooooooo 

I 


_4  aa  OnLA-4  H  <ACO  LAOsON-g  0\04WAWLAO  -SQ\ 


H0'0<0rlH^HN'H0  54HW4  P-nO  .  .  -  .  .  -  ^  ^ 

OOOOOOOOHO<AOCO<AOOO<AOO  oooooooo 


_ _  ,  .  CM  OJ  Oslf\ 

A  H  o  <A  r4  -4t”>0  COQ 


oooooooooooooooooooo  oooooooo 

II  I  III  II 

J-ONOCO  JCM  CA  C  O  H  H  <A  <A-4  i — I  CO  H  OnO-4CM-4LACOnOC\J  P-  rA 
LAO  O  <AO<ACOHO  HVO<MOJON<A<M  LAnO  H  <A  H  H  <A  <A-4  <A  O  CA 
o  o  o  o  <a  o  c-  o  cm  o  o  o  o  o  o  o  o  o  o  h  o  o  <a  o  oo  _4  o  o 

oooooooooooooooooooooooooooo 

I  I  I  I  I  II  I 

4H  CnHvOvO  P—  <A  nO  On  H  La  nO  CMJsC0(\IAP-0\NHH4fO\0  P-  <A 
AO  o  H  OJ  OJ  o  H-4-O  000\A404H4N  O  O  CM  LA  OJ  CM  <A  H 
OOOOOOOOOOOOOO  OnOOOCTnO  OOOOOOOO 


0  O  44  <A 
VO  OJ  O  VO 
H  O  O  O 


OOOOOOOOO 

III  I 


OOOOOOOOOOOOOOOOOOO 

I  I  I 


CM  H  P-O  COLAHMD  <~i  ON  P- LA -4  0  H  nrLALAO  H  vQ  <ACO  CM  J-vO  CM  la 
CM  UN  O  <A  -4  H  H  O  -4  OHOOcAHOCMOOCM  -4  O  H  O  O  H  <A  H 
OONOOOOOOOOOOOOOOfAOOO  ONOOOOOOO 

O  O  o 


0000000000000000000000000 

II  I  I  I  I  I  I  II 


OOONP-P-CMCMP-LAvOHLACMLAvOCAvOOP-LAvO 

H  VO  LAvO  CMHOOOHP-CAHCK  tHO  -4-la  P-vO  J^OOCMCJOHO 
OOOOLAOOOHtOHOHvOOO  LAvO  OHOOOHHOOO 

. .  ••••••*••••••• 

oooooooooooooooooooo  oooooooo 

I  111 


O  O  iPO  H  _id  "LA  D\  H  O  X-nO  r— 1  CO  nO  CM  (\l  X~  On  C\j  CO  vQ  X--G  vQ 
H  O\AOnCMOd\HOC0  H4XOCMg0JOdQ9HHr0^O 

OOOOOOOOOO-^OOOOnvr^oo 


o  o  o  o 

I 


X-  0\-P •  H 
H  rH  CM  VO 

o  o  o  o 
o  o  o  o 

I  I 


h  o  o  o  o 

I 


H  CM  X-  <A 
I^rl  H  Cf\_id 

o  o  o  o  cm 

•  I  *  • 

b  o  o  o  o 

I 


-VO  VO  VO  CO 

b  o  o  p-  o 
D  o  o  o  o 

•  »  •  •  • 

o  o  o  o  o 


A  O  CM  -4--4 
O  H  -4  VO  CO 
-I  O  O  O  <A 

a  a  a  • 

D  O  O  O  O 

1 


x-  b\  x-  m  cm  od 

8  ON 8  O  8  8  Ho  3  8  'h'o  8  0  3  Sn 8  8  8 

o’  o  o’  o’  o’  o’  o’  o’  o’  o’  o’  o  6  6  o’  o’  o’  o’  o*  o’  o’  o*  o’  o’  o  o  o  o  jo’  o  o  o  o 


I 


CM  CM 
CM  o 

o  o 

•  • 

o  o 


O  co 

<A  O 
CM  O 

a  a 

o  o 

1 


.jH  _H"  X— —G-  CA  CM  -G  "LT\  rH  CMCMvOLACMLACOCO 
CO  H  On  H  O  O  CO  O  -G  H  O  nO  £>  ^ 

x^Shocao-goooooooooo 

•  •••aaaaaaa*  aaaaa 

ooooooooooooooooo 

ONCMCOOOnOCACJnH  la  la  P~  ON  LA  On_4  cm 
H  C —  CA  i — 1  CM  O  CM  CO  H  O-4-N0LAH1AOLA 
Sp-HOOOHC'-OOOOOOOOO 

aaaaaaaaa  aaaaaaaa 

OOOOOOOOOOOOOOOOO 

I  I  I 


OnCM  O  -4  O  LA  -4"  On  -4  CM  CO  _4  A  O 

HCMHOrAP-P-CMAHCAPAHH 

HOOP-OOLAOC0OOOOO 

•  aaaaaaaa,  a  »aa» 

OOOOOOOOOOOOOO 

’ 

o  NO  la  P-  On  la-4 -4  LA  p-  CO  H 

<040  A<AP-HO  -4-0  CM  OJ 
_4000v000p-0  0  00 

aaa*aaaa#aaaaa 

OOOOOOOOOOOOOO 


rH  M3 


H  _G  -t  CM  On  \_f\  O  O  On  -id  -id  rH  -G  <A  CO  CA  M3  M3  -id  rH  CO  ON  CO  vQ  CM  CM  rH  X-  X-  nQ  O  X~  X~ 

8  8  8  8  S'  £  8  H  8  8  8  £  8  8  8  8  8  S  8  8  8  S  S  S  8  8  8  8 ;  8  €  8  o  8 

oooooo’ooo  o’ OO  o’ OOOOOOO*  00000000,0  0000 


3  to  rn  Hi  to  OD  O  t/3  Ao  CV  CV  t~  OJ  m  •  O  m 

■>  ;—i  a~>  O  tc.  re  to  ax  ax  o  o  to  !■-,  t~i  !-■ (  f-i 

O  O  c  o  O  O  C  O  !— i  o  o  o  o  o  o  o 

*►***»  »««•*«  «  4  4  6  * 

>  o  o  o  O  o  o  o  o  o  o  o  o  o  o  o  o 

t  I 


3  i/3  !--i  /o  tv_  O  ax  ax  r~>  rs  t~  c  /o  cv  ,  o  ad 

/\A-  i“1  AO  O  1 — I  /n  1 — ;  C.  — 0  "C—  to  Hi  tD-  O  O  1 — v 

o  o  oooooAoooom  co  o  ao  o 

41  1*  9  *  4  4  4  4  9  *»  *  *  ♦  0  4  * 

300000  000000  00000 

i  111 


3  o-  co  aj  tv-  to  tv.  cv  o  i— i  co  fc~,  \z~  ro  m  k,  i-i 

■>  f  .o')  m  hi  h  ro  i — i  cva./  to  m  /o  to  to  <v  h 

-  CO  O  CO  o  O  I — i  O  O  O  O  O  O  O  O  O  O 

U  *t  *  It  +  4  9  4>«*fr«  A<taw 

3-0000000000000000 

!  I  III 


.•  c  >.  ■  -'J  /o  — 3  m  to  co /D  /O  cvax  I— :  /o 

;  t  :  Af  a  o  O  to  i  -p~  O  tv.  AX  o  O  O  O 

3  0  0  0  0  0  0  A3  O  O  O  O  O  O  O  O  O 

•  4  «  4  0  4  4  ♦  <•  *  9  9  V  IB  »  4 

3  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  o 

i  !  I 


/t~tO  C.VO  0-'  O  ,-:.'/Vfc.  r-,  Ot-/V-1  /C 

i  O  O  r— >  O  t-  to  O  O  to  O  1-1  n  o  O  h  o 

3  o  o  o  c  /o  o  o  o  ao  o  o  o  o  p  o  c 

04004  ****.»#  **#«• 

■  o  o  o  oi  OOOOOOOOOOOO 

II  1111 


.!  o  tr  -  co  to  to  cv  ns  -o  o  0/  m  a'  ax  to  a/  f-, 

3  to  to  O  O  i  Ci/ -A  A-ft-  O  /-O  I—,  Ao  -A  i— , 

-  1-.  V,  O  0.0  H  o  CVAX  O  O  0/  ! — ■,  O  I- .  C 

4  4  4  «  «»  »  O  it  O  <1  9  9  * 

o  C  O  O  O  OOOOCOOOOC’O 

I  ! 


b-t 

CV  AX-O 

to  m  0 

tn  to 

-0 

.O 

to 

1 — i 

A'  1— 1  r— 1 

A 

SO 

t- 

0 

O 

CD 

0 

O  t— .  O 

O 

— J 

0 

0 

♦ 

4 

* 

• 

»  •  * 

« 

4 

I — 1 

♦ 

1 

O 

O 

c 

O  O  CD 

1 

0 

O 

0 

AJ* 

■co  m 

i-i 

tv.  AX/O 

m 

w_. 

AO 

IO 

I-. 

-O 

V-i 

1-1  CO  O 

CD 

t~l 

At/ 

l — 1 

0 

O 

0 

O  O  O 

CD 

v3 

A3 

O 

« 

♦ 

4 

♦ 

4  c*  » 

0 

• 

4 

0 

1 

0 

O 

0 

O  O  O 

1 

O 

1 

O 

O 

• — 1 

—3  m 

to  t-CDO 

/O 

Cv 

0 

j — 1 

Cv  A3 

0  m  0 

D 

rJ 

AX 

to 

0 

—3 

0  ro  0  0 

c 

O 

CO 

O 

» 

• 

• 

4  4  * 

a 

4 

• 

0 

0 

1 

O 

0  0  0  0 

1 

O 

O 

O 

0  m  -0 

Ct 

CV  I—,  AD 
to  Hi  CD 

b">  t — 

-A3 

!— 1 

O 

to 

O  ^ 

AX 

b 

O 

O 

0 

CD  O  O 

0 

0 

—1 

O 

* 

# 

9 

u  «  « 

« 

» 

♦ 

O 

O 

I 

0 

0  0  0 

i  1 

0 

1 

0 

O 

1 — 1 

Qy 

1 — 1  AT  ‘A  Cb 

t-i 

in 

CO 

TA 

O 

t? 

bn 

tr-  AO  O  AC 

to 

/OX 

O 

CD 

O 

O 

O  O  CD  AD 

O 

cv 

0 

# 

« 

» 

*  *  • 

• 

» 

* 

0 

1 

i 

OOO 

1  1 

0 

O 

0 

Ct’  At' 

I/O 

tO  -'3  -0 

A3 

CO 

/O 

O 

O 

A 

to  C  •  /V 

CV 

1 — 1 

At/ 

4~_ 

0 

O 

O  AX  O  O 

O 

0 

/IX 

O 

# 

4 

« 

« 

4*0 

4 

0 

« 

O 

O 

O 

O 

O  O  CD 

O 

0 

CD 

I 


-  — 3  C-  co  to  m  /O  -0  to  IA  CV  CO  l-~,  0/-O  O  HcO  AX  tn  1-i  o  1C- t—  o  o 
3  m  h-  i-,  co  o  !~t  o  to  o  to  o  — i  tv.  i — i  co  o  i—i  ns  o  to  ro  o.  / v/  c  i-i  i 

3  Cl  0  0  0.00  O  00/00  O  O  O  tr~  O  O  O  O  O  O  C  O  O  O  j  t~ 

*»<*»»  40*  *>«*»*44»«*  > 

■cooocoaoooooooooooooooooo 

it  1  1 

-ax  o  tv  o  to  /o  co  cd ns  to  at  cv  to  to  h  Axt-  to  ro  -t—  — i  r-tv.  to  to  I 

3  -as  ro  o  t-i  to  i— i  .  -t  to  .to- Arm  q/  o  i-,  a~.  o  cd  o  o  i-,  ,-o  i-t  m  o  to  f 

X  o  o  -o  o  O  l—i  ro  o  OOOOOOOO  tv.  o  m  o  K  0-0  O  O  (  rn 

■»**•**  *  <*  9  «*  »  «  «  v  »  o  «  »  ct  v.  a  «  a  #  * 

3  0  0  0  O^O  OOOOOOOO  O  O  O  O  O  O  0*0  o  o  o  o 

II  11  I 


) — l 


AX 

o 

b 


-AX  A-  — 3  AX  G/  O  tO  t'-./O  AX/O  -O  AX  AX’  h-n  /O  m  O/.O  CO  CO  to  A3  Co  O 

1  -O  /C'  m  O  C  CV  A-  (_•  A.  !~J  AX  O-  CO-  O  t-,  Co  to  O  tO  J~,  ro  -d  H  o  m 

■“  _  *  ~  '  O  O  O  O  O  CD  O  O  O  — "J  i-1  O  O  O  H  "3  O  O  to 


3  O  0/0  c  o  t'. 


o  000:0000000  O  c 


o  o  c  o  o 

1  I  I 


o  o  o  o  o  o 

I 


3  O 

I 


o  o 0000000 000000000  o 

I  ! 


o  o  o 

I 


/rct-m  i/>  1— 1  o/o  co— d  cvAx-t-m  to  1-,  0/0  co-a  ot Axt~m  to  i— , 


.0  to  to  to  to  i/o  i — i  i-i  5 — 1  1 — 1  i — j  1 — i  1 — 1  i—i 


l — I 


to  O'  cwo  co  Hi  t-  o/cvm  corot-i-i  t- 1—/0  o  o/tf/o  to  p-  ~t.~ 

,  p  1  a  to  m  o  cd  p  to  i— j  to  o  i/3  o  to  /o  o  ret:-  to  o  m  o  i— ,  o  o 

3  o  O  O  Cv  o  C  O  o  CD  o  CD  O  0-0  O  O  0-0  0-3  o  o  o  o  o 


to 


1—1 


ro 

A 

CD 

C.i 

A 

tn 

O 

A 

O 

c+ 

O 


!*! 

H 

In* 

in 


-o 

-o 

o 

m 

O 


AC 

CO 

O 

o 


-rod'O-B1?  ^cf  10I  be&nuoooA  ^xlcmir/iiioO  IsioT  'io  noid-xoqoPI 


> 

X 

X 

a 

9 


■ 

I 


0 

g 

o 

X 

o 

G 

ft 

G 

o 


o 

o 


X) 

0 

x  r- 
o  o- 
o  co 

• 

i 


ctJ  0 
G  o 
G  G 
0  0 


X 


0  t0 
v— '  G 
o 

0  O 

On  V 
O 

X 

-P 
G 
0 
•H 
O 

G  X 
O  V 
-P  CH 
O  0 
G  O 
ft  O 


CNJ 


G  0 
G  o 
G  G 
0  0 


o 

G 

P  ,£}  «H 

X 

0 

ft 

to  0  o 

G 

O 

0 

X 

.y 

x 

X 

0 

G 

G 

0 

G 

0 

0 

o 

G 

O 

P 

£ 

0 

+> 

•H 

o 

X 

O 

0) 

ft 

O 

G 

0 

■<;. 

0 

ro 

G 

o 

G 

O 

0 

•H 

3 

0 

G 

ft 

G 

X 

0 

O 

ft  X 

0 

Pj 

0 

0 

G 

X 

G 

X 

G 

0 

•9 

0 

■i 

UN  i — 1 

co 

CO 

On  co 

G 

•H 

"s 

G 

g 

p 

i — i 

i — 1 

r — 1 

i— 1 

CNJ 

CO 

G 

G 

£ 

> 

> 

•H 

G 

0 

G 

0 

O 

0 

O 

0 

CD 

0 

0 

0 

0 

0 

0 

•H 

•H 

G 

G 

X 

G 

i — 1 

ft  O 

ft  O 

< 

0 

ft 

0 

t>* 

.G 

•H 

0 

o 

G 

X 

0 

-P 

•H 

o 

0 

G 

•H 

0 

G 

-P 

*H 

£ 

0 

t>3 

G 

0 

0 

0 

0 

0 

0 

o 

0 

0 

o 

G 

o 

G 

0 

0 

P 

G 

i — 1 

P 

0 

•H 

P 

X 

0 

G 

X 

-P 

X 

O 

02 

Pi 

O 

O 

0 

P 

G 

<H 

0 

P 

0 

o 

G 

X 

0 

J> 

> 

0 

G 

0 

o 

frt 

rj 

G 

o 

o 

o 

P 

G 

G 

X 

0 

•rl 

G 

G 

X 

£ 

o 

o 

d 

0 

PS 

O 

p.-p 

G 

0 

G 

X 

ft-p 

O 

X 

X 

0 

0 

0 

0 

o 

G 

P 

_p-  1_OCO  CO  On  c---_p  O  CM  On  X  vO  On  co  co-P  IX 

X  H  ^  i — I  C\J  c\J  i — I  i — l  co  C\J  (\J  CM  , — I 


0  0  0  X  X  X  X  X  0  0  0  0  0  X  0  X  0 


0  i  0 

0  o  o 

1 

iaohcno 

urn®  c 

COP® 

Q)  *  -rl  p 

•H  0 

OJCMPH 

p  Xl  ® 

G 

r —  c—  c  co  c*— 

®  C  CH 

•  •  •  •  • 

Ph  a!  ®  <P 

> 

P  Xl  C  'H 

■rl  -P  -P  X} 

tiO 

xj 

U  bD<H 

G 

P  ®  C  o 

On  CNJ  O  i — 1  co 

O  -P  X 

X  -rl 

n4\0'O  O 

-P  cS  !s  C 

G 

o-  0-\0  CO  [X 

o  ®  o  o 

O 

td  p  x:  -h 

Pi 

[i,  bo  in  -P 

X 

0  0 

to  a. 

G  0  G 

X 

G 

•H  GO 

G 

O 

X  0  0  0 

O 

C  ®  g  t3, 

: 

0 

i — 1  G 

X  0 

G  rO 

•H  0)  O  a  !>a 
ri  h  H  d  i! 
ft+>1riH  » 

vO  0O  CM  C\J  rl 

® 

M  P 

X  ® 
nj  X 

■rl  g 

G  3 

pH  CM  CO 

G  P 

G  X 
> 

•H 

G  0 

O  0 

X  G 

e 

e 

e 

e 

e 

G  PG 
t> 

X 

G  0 

O  03 

X  G 

G  i — 1 
0*0 

G  X 

4*° 

i — 1  On 
no  in 

o  o 


UM-O 
CO  o- 

o  o 


H  O  CNJ  ON 
I — I  CNJ  I — I 


0  X  0  X 


X 

O 

G  G  x  v 

• 

•  • 

bOXA 

P  NO 

O  On 

X 

Ph 

ft  to  0  o 

Pi 

X  • 

X 

i>*  x 

X 

X  X 

0 

XX  W 

K 

•H  03 

to 

X  0  X 

X 

X 

0  X  0  G 

X 

G 

X  0  G  0  X 

G  0 

G 

0  G  X  0  G 

b 

•rl 

0  X  G  G  0  G 

G  O 

O 

G  0  bOX  X  0 

X 

G  tiQ  0  X  X  p 

G  G 

0  >  P  X  O  x 

35 

X 

0  G  >  O  X  0 

0  0 

PhX  o  p  x  o 

X 

ft  O  X  X  P  X 

X  P 

G  G  X  X  o  O 

p 

G  X  G  O  X  X 

G  G 

•H  fcjO 
'  G 

ft  P  X  0  0  X 

X 

ft  X  p  0  0  0 

O 

0 

® 

0  O 

X  G 

H  P 

X  0 

ro  ® 

co  X 

G  X 

«J  & 

O 

•H  £ 

x  G 

X 

G  P 

CO  C —  On  co  nO  CO 

G  P 

o 

3 

9 

7 

6 

3 

1 

X 

G  S 

CNl  CNJ  CNJ 

G  X 

CO 

CNJ  CNl  X 

X  G 

> 

> 

0 

X 

O 

G  X 

•H 

X 

O  V 

G  0 

G  0 

X 

O  0 

O  0 

O  0 

•H  G 

i 

e 

i 

i 

e 

i 

•H  G 

0 

i 

i 

e 

e 

i 

e 

G  O 

G  i — 1 

G  X 

ft  O 

ft  o 

ft  O 

<S 

< 

ID  -\\S  O  lO 

'..r  Q'  J  >0 
D  C  O  O  O  O 


po  '  - 1-  fc— '  'O  0-  t-—-.  O  tr  to  { o 

-  ry_>j  m  n  Of  r^  s-0  O  ■  ) 

O  O  o  Hi  Hi  t  5;  U?  /  t  I  ? 


j  0 


•ft 


0) 


9 

q 

■-I 


pa 

a  ca  to 

•  T  q*  1 — , 

fcP  A  o 
to  O  3,  <r! 


O 


CO 

4 


CO 

H? 

to 

O  03  CO  CO 


3  a 
o  o 


03 

3 

o 

hr 

0J 

03  03  0 


CP  i  Q 


I  tnro  ,'*«  .o  Cvh  •■'  j 
i—,  tr  i.o  to  ro  !-- 1 


O  to-  -C 

vO  o  Hi 


/O  ro 

n, 


o 

3  H*  <4-  3 
<y  co  co  3,0  ...  - 

LT  q  i^Uri  ;rr  (p-  c  , 

0  :-P  R  t;  Joi  O  a  S 

<•  ^  «  q  3  h»  a  cj  3  co  o 

H  Si  O  54  CD  Hi  O  O  4  3.  to  b  Hr  CO 

03  £0  "J  CJ  tP  hP  Cl,  O  O’  Cf-4  o’ 


CffA/  ‘C-. 
H4  1 — i 


1-?-  CD  CD  t  CD  0  O  Hr  H*  Hr  h* 


4*  O'  CD  CO 


3 


0 

hr 

:+ 

to 

O 

"D 

Ci> 

rq  0 

q 

'0  3 

l-T 

* 

0 

O'1 

q 

0 

3  a) 

3 

0 

in  h ' 

0 

3, 

3,  H3 

q 

q- 

q-  hr 

0 

b’ 

i-P  cd 

Hp 
Hr 


q 

© 


hr  H 

cp  s!  b 
o  0 
hP  j-*! 
o  co  cj 


tP 

O 


4 

r-+ 

O 

to 

Hi 


0 

3  Hi 
CD  D, 

a  to 
3  h* 
q  q 
32  to 


h* 

ca  q 
co  O 
to  hr 

i — i  q 

O  S 


.  o  ns  O  -'0  so 
CO  Cn  ! — i  to.-  o 
co  qo  m  gp  m 


O  toJ  -O  C'O  —1  CO 

cv  ro  c  o  o  .-o  t-  o 
ro  — i  o  CO'  --1  ro  ro 


03 

>■- 


;  co 

O 

X, 

hv 

S 

Hi 

CO 

w 

ca 

P, 

to 

« 

H* 

C-r 

CD 

CO 

0 

.3 

CO:!  CD 

CO 

03 

to 

0 

S: 

3 

b 

C 

0 

CO 

Hi* 

iQ 

0 

b' 

iQ 

OitC0 

tP 

ro  ✓o  co  tc.  ret;  H,  ri-r 

bO  \ — J  I — i  i — i  ! — i 


hr  O  CD  0  CD  fkD  © 


0  i 

ca 

CD  O 

Q 

3  0 

m  co 

co  q 

0 

1— % 

-j. 

/O-  Hi 

it  Hr 

« 

0 

A/.CV 

0  tP 

q 

O  O 

u 

3 

0 

*  * 

H>  CD 

co 

H> 

Hr  3, 

0- 

HP 

CP  r-.- 

q- 

Hr 

P 

'  hJ  C.J 

q 

O  3 

CD 

q 

/cr  /u 

hr 

(1. 

0 

Hi 

co 

•3  3 

to 

q- 

‘P 

CD  ' 

O  O 

0 

0 

» 

o’,i 

q 

q-  oa 

UJ 

!-Cl 

to 

X, 

Cl-  pj 

! — 1 

t- 

3,  q 

O 

to 

q 

q|  0 

O' 

<P 

J  r 

0 

H  r1 
—1 

0 

0 

**-  • 

0  Q 

q 

O’ 

3 .  Hi 

0 

F  :* 

q.  h> 

a, 

CJ 

0 

q 

a- 1 

0 

D, 

P- 

to 

/V  10 

0 

H i 

3 

hr 

H 

10 

Hi 

hi 

'•t 

q 

to 

1 

<! 

h- 

aa 

q 

CJ 

0 

hi-  CO 

h- 

0 

to 

H* 

Hi 

q 

CD 

.to 

o  /'O  Hi  o  r 

!  -i  r  o  ir  jc_  o 

-o  •  — <1  —  3  -j 


ro  j~,  o  to  /O 

o  o  o  t'-  ro 

—a  cn  Ci-  -n 

»  «  »  *  * 


0 

0 

Hi 

at 

to 

0 

3 

0 

q 

Hi* 

CO 

0  C  H 

O’ 

*H 

0  P 

3 

0 

0  h* 

to 

H, 

q  to 

Hi 

1  q 

q-  so. 

H,  '.O  1.0  O  Qv 
m  IT  Hi  : 


CD  0  CD  ci> 


CD 


X 


0  H* 

q 

b 


3 

hr 

•  O’ 
b 
o 


Cr 

o 


0 

t-?  i — i 

0  CL, 

a,  b 

.  ;  H- 

q  3 

T--< 

Ci 


h* 

to  q 

03  o 
:n  i-v 

H,  hA 

o  ,b 

to 


CD 

-0  y 

-o  o 

CO  t3 


! 


I! 


I — i 

b 


0 

o 

3  H 
O  0 
q  n. 

q  X 

Cj?  0 

3  ^ 

O  CD 

H5  /O 
0 

Hj 

c+ 

3  h* 

0 

H*  to 
O 

H*  q 

i  -P  o 

|4>  <-{- 

:i  o 
0  b 
o  H! 


CD 


X 

s 

Fv 

q 

b 

< 


CJ 

q 

H- 
h*  Cr 

o 


CP 


Ci 


0 

q  Hi 
CD  O- 
p,  in 


g 


H- 

q 

o 


h* 
co  q 
0  o 
in  h» 

Pi  it 

ora 

d- 


co 

o 

H- 

<+ 

CD 

U 

C+ 

ca 

0 

(5» 

i  i 
to 

a-'  q 

re  q 

♦  in 

H 

i— 

IS  I 

0  in 
O  3 

3  q 

0  ® 
3  f- 
q  X 

GJ  0 

3 

O 

CD  CD 

H>  H, 
C 

X 

<4- 

3  h* 
0 

H*  1 — 1 
O 

h*  q 

r  P  O 

t-p  q. 

0  o 
o  in 
O 


0 

O 

to- 


to 

q 

0 

q- 

0 

to 

r-q 

< 

3 

Hi 

CO 

1 

r; 

P— : 

C  0 

c  t 

r3 

3 

'rr 

q 

to 

iQ 

3 

O 

to 

TABLE  XIV 

Comparing  Common  Factors 


P  -H 

\I\  CNJ  CA 

P  0  P  O 

r-so 

p 

0 

On  ON 

O  0  o 

O  O 

0 

o 

•  •  • 

0  G  P  cp 

«  • 

p  On 

p 

Ph  bO  w  O 

O  co 

0 

O  On 

G 

• 

G 

1 

w  P  w 

-(■=  a) 

II 

P  O  bd 

•H  w  a 

« — 1 

p 

rH  0  G 

P 

w  co  <d  nj 

0  0 

G 

0  P  -H 

G 

U  U  fn  O 

G  o 

O 

G  *H  P 

O 

Q)  (D  3  W 

G  G 

0  P  rH 

IS 

fc»  |S  -P  T3 

0  0 

P  O  *H 

•rl  O  O  a 

P  G 

•H  G  G 

G  i — 1  CD  cd 

X  G 

W  0  P 

3<HHH 

0  bO 

G 

o 

0 

0 

0  o 

i — 1  G 

rH  G 

P  0 

P  0 

-P  CH 

0  P 

0  P 

o 

•rl  ^ 

H  vO  O 

•H  % 

C*-  C\J  -LA  CJ 

X 

G  G 

i — 1  i — 1  ca 

G  G 

rH  CM  (M 

P 

0  P 

0 

•H  G 

> 

> 

0 

vO  *H 

O 

G  *H 

•H 

•H 

o  ch 

G  W 

G  W 

P  ch 

O  W 

O  W 

o  0 

•H  0 

e 

e 

e 

•H  0 

e 

e 

e 

e 

0  O 

G  i — 1 

G  r— 1 

pH  O 

P,  O 

Ph  O 

< 

<3j 

-P 

0 

W 

G  i — ! 

0  C\ 
to  On 


0  0 
G  o 
G  G 
0  0 


G 

•H 


G 
Jh 
bO 

^  G 
o 

Q)  O 

MD  -«H 
O 

*h> 

■  g 
0 
H 
O 
G 

O  P 
P  ch 


CO 


Ph  O 


-P 

P 

bJD 

G 

O 

5 


0 

G 

8 

G 

0 

& 

0 

-P  ca 
G  c— 
•H  On 


cd  0 
G  o 
G  G 
0  0 
-P  G 
X  G 
0  bO 
G 
O 

0  O 
CO  Ch 

o 

•rl  G 
0 
•H 
o 

•H 

0 

O 


IA 

g 

O 
-P 
O 
cd 
Ph  O 


P 

G 

O 

IS 


0 

i — I  G 
P  0 

■a-g 

> 


•rl 

G  W 
o  to 
•H  cd 
G  i — 1 
Ph  O 


rUAvO  c\j 
O  CO  cahG  fA 
ca  C —  p'AGO  _p 


ON  On  ca_P  CA 

nO  -P  C —  ca  -P 

— P  CO  pCO  ln 


co 

G  >» 

O  -P 
•H  *H 
WWW 
G  0 

0  *rH 


co  To 


o  >  -P 


ra 

•H 

P 


•H  G  O  P 
G  P  0  O 
G  W  H  W 


\A  A-  CA  “UN  vO 
CNJ  CM  C\J 


0  0  *H  0  0 


W 

0 

O  IA 
G  O 

0  • 

•G 

0  G 
ch  cd 
ch  P 
•H  -P 
P 

G 

G  0 
O  -P 
-P  cd 
o  0 
0  G 
Ph  bXJ 


C 

O 

•H 

-P 

O 

0 

G 

•H 

P  0 

O 

0  G 
P  0 
-P  G 
0 

bOCH 
G  ch 
•H  *H 

P  ch 
W  O 


P 

G 

o 


0 

i — I  G 
P  0 
cd  rO 
•H  £ 
G  P 
cd  P 
> 


•H 

G  0 
o  w 
•H  cd 
G  r— 1 
Ph  O 


CO 

CA 


\ACO  CO  H  OnOnnOnO 

nO  CA  CM  r— 1  ON  CO  \Q  'LA 
i — I  i — 1  i — 1  i — I  O  O  O  O 


w 
G 
O 

•H 

W 
W 

G  *H 

O  P 


.9* 

w  p 


W  rH 


W 

.  -  G 
0  d  cd 
‘  P  H 
0 


w  p  p  p 


-P 

•H 

w 

G 


•H  -P  *H  o  cd 


w 

qd 

G 

.  .  W  *H 
0  0  P 
>  0  H 
G  *H 
cd  P 


PWWWP^PGPP 


\A  CA  r)  nO  ca  CO  0-000 
CM  H  CO  ACM  rH  CA 


0  *H  0  0.  *H  *H  0  0  0 


0 

> 

•H 

P 


G 

O 

G 

P 

0 

P  VO 
O  On 
O  On 


I 


i — I 

cd  0 


0  0 
-P  P 
X  G 
0  bo 
^  G 
O 

0  Cd 
C"—  «H 

o 

X 

-P 
•H  G 
G 

O-  -H 
O 

G  *H 
O  ch 
-P  ch 
o  0 
cd  o 
Ph  o 


0 

o 

Pi 


0 

i — 1  G 
P  0 
cd  P 
•H  £ 
G  P 
cd  P 
> 


•H 

G  W 
O  W 
•H  cd 
G  rH 
Ph  o 
< 


y 

S 

•H 

p 

bo 

•9 

P  • 

cd 

o 

p 


CA  m 

On  0 


$h 

.  <» 
ad  bj 

o  £ 

O 
ch  x 


CM  H 

OJ 


0  *H 


ON  t" 
-P-P 
On  O' 


ON 

-P  P 

ON  O 


I? 

•rl 

rH 

cd 

G 

O 


"LA  O, 

rH 


0  Q 


r— 

rH 


P  0  G  P 
o  0  o 
0  G  P  P 
Ph  bo  w  O 


P 

G 

O 


0 

H  G 
P  0 
cd  P 
•H  £ 
G  G 
cd  P 
> 


•rH 

G  W 
O  W 
•H  cd 
G  rH 
0,0 


G 

O 

•H 

W  P 
0  O 
Old  0 
GOG 

0  •  -rl 

P  0 
G 


G 

0  _ 
ch  cd  0 
CH  P  P 
H  -P  -P 


p 

G 

G  0 
O  -P 
-P  cd 
o  0 


o 
G 
0 
G 
0 
b£)  P 

•9^ 

p  p 

O 


cd  G  P  P 

[P  bO  w  O 


P 

G 

O 


0 

i — I  G 
P  0 
Cd  P 

*H  § 
h  £ 
> 


•H 

G  W 
O  W 
•H  cd 
G  rH 
P.  O 
< 


U\-LAU\ 
O  O  O 


P 

P 

bO 

G 

O 

P 


w 

g 

•H 

w 

w  w 
G  P 
GOP 


P  p,p  P 


On  p  \A  C — 


•rl  tH  0  *H 


CA  O 
lA'LA 
O  O 


IA 


G 

O  W 
•rl  P 
W  G 
W  O 
cd  Ph  cd 
p,  w  o 


w 

G 


pa  On  CA 
CA  CM  H 


•H  0  0 


0 

p 

e 

e 

e 

p 

U) 

G 

•H 

P 

0 

g 

P 

Q 

0  0  0 

G 

IA  OnIA 

w 

<-> 

XXX 

H 

O 

•rl  *rH  *H 

w 

•r! 

ON  ON  CM 

G 

0 

& 

O 

o 

G 

G 

O 

0 

P 

P 

O 

P 

0 

o 

Ph 

P 

G 

O 


O 

o 

w 

•rl 

P 

W 

G 

O 

•rl 

P 

cd 

w 

G 

0 

w  _p- 

CO 
l  On 


cd  il 
G 

G  0 
0  O 

P  G 


ch 

X  o 

•rl  P 
G 

O  0 
rH  *H 
O 
G  -H 
o  P 
P  P 
o  0 
cd  O 
Ph  o 


P 

G 

o 


0 

rH  G 
P  0 
cd  P 
•H  £ 
G  G 

> 


•H 

G  w 
O  w 
•rl  0 
G  rH 
Ph  CD 
< 


CM  HP 
CNIA  ca 
O-  CO  CA 


rW 


lAvO 
lA  i — 1 
00  CO 


C 
0  O 
0  «H 
G  W  w 
•H  G  W 
0  0  0 
Ph  C  Ph 


H  CM  A 
CA  CA 


•H  *H  *H 


G 
O 
•H 

W  P 
0  O 
O  IA  0 
GOG 
0  •  -H 

G  P  0 
0  G 
ch  0  0 
P  P  P 
•H  P  P 
P 

G 


G  0 
O  P 
P  0 
O  0 


o 
G 
0 
G 
0 
bop 
G  «h 

1- 


0  G  P  ch 
pH  b£)  w  o 


p 

G 

O 


CM  O-nO 
CM  CO  C"~ 

H  O  O 


H  CA 


On  i — I  a  i>  f 

CA  CM  ( — I 


•rH  *|H  *H  *rH  *H 


D 
1  v 
H 
S3 
O 


o 

! — i 

o 

In' 

H» 

hi 

&3 


b 

o 

Hr 

1 

1  C+.  CO 

C3  CD 

r  ~n 

4- 

id  ns  c  o 

hi  o  b 

b 

> - s 

O 

uo  y-j 

T  •  CD 

-4  0  0 

A 

CJ 

Hr 

-4  -fc. 

CD  tr  H? 

AD  UO  CO 

CD  !t 

CD 

H 

O  'H-i 

a  p  <d 

4  t  -  ' 

H 

hi 

o 

„  . 

b  CO  '  i  4 

*  *  9 

q 

p 

CD  :3,  Hi,  3  4 

<! 

q- 

h?  ^-h  :4-  Hi" 

~ — - 

o 

CO 

’  CD  tr 

S-* 

4-1 

b 

H»at3  h; 

0  s 

hi 

H>  b  CD  hi 

b 

rh 

H- 

/u  o 

H-  Hi*  -H  O 

1A  CC  CD 

Hr 

CO 

4- 

Q/  — 0 

tr  r|  .  <4- 

ad  to  r-j 

Hr  O'- 

t) 

O  O 

J  D  O 

f0  /O  ID- 

) 

<y 

ij  .  . 

H5  b  b  CO 

•  •  • 

o 

■D 

Hi  b 

o  co  :  :  i  -4 

■■-i 

/o  y 

oB 

CD 

CO  o 

AD  p3 

b 

0  O 

. 

cX 

h-* 

4> 

i 

O  <4- 

CO  4  03 

I 

u 

vO  CD  Hr 

clrt  O 

H 

Hi  f 

Id  CO  CO  co 

Cj* 

b  CD  r-i 

&• 

1  Hi 

:o  to 

O  X  A  -A 

A 

It  4-  JJ 

hi 

>  CD  ,73 

oo  q  cd  o 

'0 

O  h-  S’ 

° 

i  o  b 

b  il 

3^  CH  Sj  <1 

-- 1 

Hi  4,  CD 

b  x 

o  o 

p  o  o  h* 

H-  o  (y 

CD  f D 

c 

to  CD  1-1  b 

q  hi  Hr 

~  =4- 

a  r 

i — i  Hi  h4  q 

C,  03  C  J 

b  .  i 

J  )t 

.4  a> 

b  -K 

b 

° 

CD 

CD 

o 

CD  (0 

hi  H-i 

-1  1 — i 

O  CD 

cd  a. 

H  o- 

.3,  a 

Q,  P 

:  i5 1- 

o  ■ 

W  A/  W  -<J 

3  H* 

0  0  1-1 

>r 

O 

C/D  t/S  i— i 

q  q 

AD  Hi  h 

q  hi 

: 

<4-  . 

s  q 

0  4 

4- 

b  rv 

b  h- 

rr>  ' 

CD 

Hr  Oj 

H-  O 

o 

a 

Hr  hi 

h* 

Hi* 

Hr  hi 

H5  G 

CO  hi 

O  hi 

!  4  O 

H  4- 

03  O 

CO  o 

H>  th 

o  6 

© 

s 

8 

9 

Sp  Hr 

CD  CD  CD 

&3  Hr 

CD  O 

o  fo 

Hi  t| 

1 — 1  hi 

O  S3 

CJ  ,fl 

O  *Q 

'  D  i.Q 

CD  hr| 

> 

H> 

o 


g 

!-• 

V! 

S3 

<S 


H 

ft 

tj’  I 
S3 

o 

H 


(•j 
—  i 

o 

iH* 

H. 

ir. 


"T" 

<1 

Hr 

<L. 


I 


Op 

ad 


o  Pi 


hi 

!  ■  0*'  O  /O  AD 

Hi 

cr> 

CD  A/ 

0 

CD  AD 

H 

to  f  n 

o 

O 

O 

H 

H 

!— i 

H.  - 

tr 

cp 

O-'  <T 

vQ 

CO  ’ 

AD  O 

isH 

H* 

b 

AD  6 

■  Cj  <4- 

.-/•! 

CO 

4 

C~3  Hi* 

CO 

44 

H*  i 

« 

b  CO 

b 

hi 

1 — i 

CO 

DO 

SI 

I  Hi  03  b 

p 

&3 

S3 

© 

CO 

Hi 

tr:o  ® 

CO 

Hr 

H 

S 

Hr 

q 

O  S3 

i  Hoi 

V 

C) 

0 

CD 

O" 

O 

c?  b 

H*  b  H* 

S' 

CO 

b" 

q 

CO  . 

b  hi 

I  t;  O  b 

o 

S3 

O 

Hi 

H 

H* . 

CD  O 

a,  o’  q 

G,hP 

CO 

CO 

co 

tr-e- 

q  cf- 

i-l  « 

LX  <3 

b  ■-- - 
o 

CD  CD 

(_  -  - j 

c 

1  o':  co 

CD  A> 

O  H  A?  A.J- 

1  ro  Hn 

PD  AD 

VO 

h**; 

ip 

4’ 

t-h 

b  h* 

CD 

h-  -o 

O 

H*  t-l 

H  Q 

H  <4- 

j  CP  co  CD 

h- 

CD 

(?' 

hr 

©  3 

CD  O 

5  S3 

: 

a 
o 
H» 

«4-  CO 

O  CD 

C 0  A/  '  3 
hi  O  S3 
h-  *  CO 

o  ty  14 

O  3  «5 
n  O  Cf3  H" 

©  b,  a.  hp 

t-i  H  “i  Hv 
CP  tT 

Ho  h 
H>  b  CP  b 
H*  It  C-'-  O- 
iy  s?  5j  <4 
0/  CD  CJ 
N9  rex  hi  53 
o  Co  cui  h-j 


fcr 

hi 

O 


CD 

,4  - 1— i 

©  C, 

&  b 

A  Hr 
q  hi 
CX  & 3 


,  H* 
Cl)  X 
Ct!  o 

tP  h* 
H 1  hi 

a  xd 

> 


i/D  OAo'Ao 

Ao  r  ad  4.  o 

u- .  r-o --ci  ad 


ad  tt-Al  0  ,  A 

-  -  ■  t  ’  ”4  U  —  Of 

'V  ODf—  cot. 


►Q  i  J  £0 
h*  ;  <<!  b 
Sex  4-  o 

CD  03  Hi*.  Hr 
hi ‘.CD  C«  O  CO 
H  hi  CD  hi  .CD 
H  c ;  It  cd  q 
C  4-  o'  ■;  o 
ci,  a  q  h-  « 
O  CD  «H  p  Hi* 
1  0J  -  Tj  q  ’C 


C  'A  AD  —3./U 
.1-0  lo  DO 


CD  CD  Hv  CD  © 


H" 

M 

O 


4- 


'  pr 

4- 

I — l 

c> 

3 

B 

X 

CD 

CD 

AD  4- 
--3  b 

.  O  .-:• 

• 

IT'  ' 

.  Hi 
CO  3 
-  a  p 
q  hi 
J?  CD 


q  H 

rl  M 

© 

C.3  CD 

'-1  1 — i 

b  ^ 

CD  Q, 

o 

H  p, 

A  f  i* 

A  © 

q  hi 

H+3  CC 

HC  St 

O 

<3 

><H 

<4- 

b  H* 

© 

H* 

Hi*  AU" 

M  b 

O 

©  O 

iH  b. 

03  H' 

H  0 

H  b 

H>  <4- 

0  3  Hi 

CD  O 

O  S3. 

CD  Pd 

nwb9n.TB§  c i^CpCLZ 


Ui. 

Only  those  factors  which  showed  a  coefficient  of  congruence 
above  o800  were  retained  for  more  detailed  comparison,,  Then  all 
variables  showing  factor  loadings  above  ,300  for  each  sample  were 
presented.  These  variables  were  designated  as  being  representative 
of  either  the  external  (e)  or  internal  (i)  ecology  in  terms  of  the 
initial  apriori  classification.  These  same  variables  formed  the  basis 
for  the  naming  of  the  factor  as  being  either  external  or  internal  re¬ 
ferent  oriented.  Further  naming  was  made  in  terms  of  the  most  freq¬ 
uently  occurring  sub  group  of  ecological  symbol  in  the  set. 

Finally,,  factor  loading  differences  greater  than  .05  were 
listed  indicating  also  the  direction  of  this  difference. 

Observing  the  coefficients  of  overlap  for  the  compared  fac¬ 
tors  it  is  obvious  that  the  emergent  dimensions  are  essentially 
similar  for  the  two  samples.  Nine  out  of  ten  of  the  factors  are 
directly  comparable  on  the  basis  of  a  criterion  of  being  related  above 
.800  on  these  coefficients.  This  data  can  be  taken  as  an  essential 
confirmation  of  hypothesis  I. 

The  first  observation  to  be  made  with  reference  to  hypothesis 
II  is  that  of  the  words  which  have  loadings  above  .3OO  on  comparable 
factors  only  four  or  11.7$  (2e's  and  2i's)  of  those  words  were  ini¬ 
tially  classified  opposite  to  the  direction  of  the  named  factor 
(external  or  internal  factor  cluster).  Examining  these  words  more 
closely  on  Factor  2i  x  9ef  external  coded}  the  word  passion  (initial¬ 
ly  classified  introverted)  falls  above  the  criterion  of.300  for  in- 
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troverts.  On  factor  Ui  x  }ef  internal  thought^  the  words  university 
and  thought  fall  above  the  criteria  with  both  of  these  differences 
across  samples  being  in  favor  of  the  ex tr aver ted  sample.  On  factor 
5i  x  Qef  external  interpersonal  thought}  the  word  studies  appears  in 
a  similar  light.  Certainly  the  referential  nature  of  these  partic¬ 
ular  words  is  controversial t  indeed  it  seems f  in  particular}  as  though 
these  words  may  form  links  between  an  internal  oriented  type  of  think¬ 
ing  and  an  external  social  oriented  kind  of  thinking. 

In  comparing  the  emergent  factors  with  the  initial  class¬ 
ification  there  is  some  splitting  and  lumping  that  seems  to  have  oc¬ 
curred.  Firsts  external  natural  and  esthetics  tend  to  be  lumped 
together  in  one  factor f  (li  x  le)  as  are  coded  structures  and  coded 
interpersonal  stimulation  (2i  x  9e)  although  coded  interpersonal  seems 
to  emerge  later 9  (5i  x  8e)  in  relation  to  thought^  and  coded  structures 
later  emerges  more  independently  (6i  x  Ue).  The  normative  factor  re¬ 
mains  independent  (7i  x  7e). 

Secondly ^  internal  gut  and  cortical  desynchronization  symbols 
are  lumped  (3i  x  2c)  whereas  internal  thought  (Ui  x  3e)  and  internal 
sensations  (8i  x  6e)  remain  fairly  independent. 

The  preceding  data  may  be  taken  as  a  general  confirmation 
of  hypothesis  II  although  it  appears  as  though  some  revision  of  dimen¬ 
sions  is  in  order.  It  appears  as  though  there  may  not  be  as  much 
differentiation  within  either  internal  or  external  referent  systems 
(lumping)  and  as  though  there  is  more  interrelation  between  them^ 
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e.g.  external -interpersonal  thought,  (5i  x  8e)  and  internal  gut  and 
desynchronization  (3i  x  2e). 

Utilizing  data  from  Table  XIV,  it  was  possible  to  set  up  a 
series  of  contingency  tables  that  were  considered  as  likely  to  be 
helpful  in  answering  some  of  the  questions  posed  in  hypothesis  III. 
These  tables  are  essentially  concerned  with  the  question  of  differ¬ 
ences  (above  .05)  for  variables  on  comparable  factors.  The  differences 
are  not  noticeably  large  although  there  are  a  few  of  considerable 
magnitude  (above  .25),  however  this  is  a  function  of  the  overall 
similarity  of  the  factors,  a  similarity  that  was  in  essence  a  part  of 
the  objective  of  the  design. 

Table  XV  includes  the  contingency  tables  used  to  test  the 
hypothesis  that  the  direction  of  differences  will  be  in  relation  to 
the  type  of  word  or  factor.  Table  XV  (a)  and  XV  (b)  attempt  to  show 
whether  or  not  a  relation  exists  between  the  initial  apriori  classific¬ 
ation  of  a  word  and  the  direction  of  the  difference  that  word  takes , 
when  comparing  common  factors.  Separate  comparisons  were  made  for 
external  factors  and  for  internal  factors. 

The  question  asked  was,  given  an  apriori  class  for  a  word, 
internal  or  external,  which  sample,  introverts  or  ex tr averts  will 
have  a  higher  factor  loading  (above  .05)  for  that  word  on  a  common 
factor?  For  example,  it  might  have  been  expected  that  internal  words 
would  show  higher  factor  loadings  for  introverts  on  common  factors 
labelled  as  essentially  dominated  by  internal  words.  The  data  in 
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Tables  XV  (a)  and  XV  (b)  show  no  such  relationship  exists. 

Essentially  the  same  question  was  asked  about  the  direction 
that  the  factor  loading  difference  would  take  on  common  factors 
classified  as  either  internal  or  external,  this  initial  classification 
being  based  on  words  loaded  above  .3OO.  For  example,  it  might  be  ex¬ 
pected  that  for  common  factors  classified  as  internal  the  direction 
of  the  factor  differences  (above  .05)  on  all  of  the  words  irrespec¬ 
tive  of  their  initial  classification,  internal  or  external,  might 
favor  the  introverted  sample  (there  would  be  higher  factor  loadings 
on  all  words  for  the  introverted  sample).  This  analysis  also  showed 
no  relation  between  the  factor  classification  and  the  sample  direction 
of  the  differences ,  (Table  XV  (c)  ). 

In  the  final  analysis  the  factors  were  classified  as  being 
either  internal  or  external  and  the  words  showing  the  largest  differ¬ 
ences  (above  .05),  irrespective  of  the  direction  were  classified  on 
the  apriori  designations.  This  analysis  turned  out  to  be  significant 
(pc.05)  for  the  sample  of  data  available.  What  it  means  is  that  on 
a  common  factor  classified  internal,  internal  apriori  classified 
words,  form  the  basis  for  discriminating  the  samples.  However,  there 
were  just  as  many  differences  on  internal  words  favoring  the  extravert 
sample  as  the  introvert  sample  (Tables  XV  a  and  XV  b). 

The  foregoing  conclusions  apply  the  same  for  extraverted 
factors  with  extraverted  words. 

That  is  on  an  external  factor,  words  referring  to  the  same 
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TABLE  XV 
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(a)  EXTERNAL  FACTORS 

Initial  classification 
of  the  word 

Direction  of  the  factor 
loading  difference  for 
common  factors 

Introverted  Extraverted 

internal 

10  5 

external 

12  10 

(b)  INTERNAL  FACTORS 

Initial  classification 
of  the  word 

Direction  of  the  factor 
loading  difference  for 
common  factors 

Introverted  Extraverted 

internal 

8  9 

external 

k  3 

(c)  CQMM,0N  INTERNAL  OR  Direction  of  the  factor 

EXTERNAL  FACTORS  loading  difference  for 

ACROSS  SAMPLES  common  factors 

Classification  of 

common  factors 

Introverted  Extraverted 

internal 

10  ih 

external 

23  13 

(d)  COMMON  INTERNAL  OR  Classification  of  words 

EXTERNAL  FACTORS  on  which  differences  occur 

ACROSS  SAMPLES  without  regard  to  the 

direction  of  the  diff¬ 
erence 

uiassilication  oi 
common  factors 

Internal  External 

internal 

16  8 

external 

12  2k 

yr  =  .5U 

cv  =  3*  8U 

(p  <c  .05) 


d.f.  =  1 
x^  =  .20 

cv  =  3.8U 
(p  <  .05) 


d.f.  =  l 
x^  =  2.88 
cv  =  3 . 8U 

(p  <  .05) 

< 


d.f 

x 

cv 


2 


(p 


*  indicates  significance  at  the  prescribed 
probability  level 
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reference  area  will  be  the  most  influential  in  discriminating ,  how¬ 
ever  nothing  about  the  sample  direction  these  differences  will  take 
can  be  predicted. 

These  data  generally  do  not  support  hypothesis  III,  in 
terms  of  being  able  to  predict  the  direction  of  the  difference  on  the 
basis  of  knowing  the  apriori  classification  of  the  words  or  factors. 

C.  Comments  on  common  factor  comparisons. 

The  following  comments  are  all  based  on  the  data  of  Table 
VII.  Special  emphasis  is  placed  on  the  comparison  of  differences. 

Factor  li  x  le  (external  -  natural  and  aesthetic) 

It  is  interesting  to  note  on  this  factor  a  tendency  for 
boredom  to  be  more  highly  related  to  this  concept  for  introverts, 
while  thought  is  more  highly  related  for  extraverts.  It  may  be  that 
extraverts  are  thoughtful  about  external  objects,  as  Jung  has  sug¬ 
gested  in  his  extraverted  thinking  type. 

Factor  2i  x  9e  (external  -  coded) 

This  factor  generally  seems  to  separate  out  differences 
more  than  other  factors.  It  appears  to  reflect  a  general  people  - 
situation  sort  of  orientation.  Introverts  in  this  case  seem  more 
people  oriented  (people,  discussions,  dances,  passion,  drinks)  and 
more  closely  oriented  towards  the  variables  of  factor  li  x  le,  (flower, 
boredom  and  sky).  The  important  variable  explaining  this  introvert 
pattern  is  that  for  them  thought  is  more  closely  allied  with  this 
whole  concept.  Extraverts  on  the  other  hand  are  more  study  oriented 
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and  perhaps  more  outdoor  oriented  on  this  factor. 

Factor  3i  x  2e  (internal  -  gut  and  desynchronization) 
Introverts  associate  anxiety  and  people  more  heavily  on 
this  concept,  Extraverts  on  the  other  hand  seem  more  spread  out  in 
their  associates  to  this  concept.  They  load  more  heavily  on  3/5 
of  the  variables  defining  the  factor  (frustration ?  boredom  and  con¬ 
fusion),  This  result  tends  to  confirm  the  earlier  analysis  which 
showed  more  differentiations  and  interrelationships  among  words 
clustering  around  a  similar  such  central  concept  for  the  extravert 
sample. 

Factor  Ui  x  3e  (internal  -  thought) 

This  factor  seems  to  represent  a  more  bookish  kind  of 
thought  concept^  perhaps  a  more  traditional  type  of  university  out¬ 
look.  Introverts  load  more  heavily  on  buildings  papers  and  thought. 
Extraverts  on  the  other  hand  place  more  emphasis  on  university ? 
scholarship ^  studies  and  sidewalks.  These  latter  words  seem  more 
related  to  the  following  factor  which  seems  to  represent  a  more 
external  sociable  kind  of  thought  concept. 

Factor  5>i  x  8e  (external  -  interpersonal  thought) 

This  factor  concept  seems  to  emphasize  a  more  sociable 
kind  of  learning.  Introverts  suprisingly  score  higher  on  almost  all 
of  the  variables  that  show  differences  (8/9).  This  is  a  little  diffi¬ 
cult  to  explain.  There  are  two  major  possibilities „  Either  the  con¬ 
cept  ought  to  be  renamed  as  representing  the  way  introverts  tend  to 
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U7. 

thinkj  or  the  differences  favoring  introverts  may  represent  strong 
negative  associations  with  the  concepts  under  consideration.  The 
directions  of  the  test  suggested  choosing  the  strongest  associate ? 
not  the  strongest  positive  associate.  This  latter  explanation  may 
be  a  real  possibility  that  could  be  checked  out  in  a  design  empha¬ 
sizing  both  responses  to  each  stimulus  word^  e.g.  strongest  positive 
and  strongest  negative  associate. 

Factor  61  x  he  (external  -  coded  structures) 

The  word  lectures  is  more  strongly  associated  for  extraverts 
on  this  factor  possibly  suggesting  a  more  people  oriented  concept  of 
these  university  oriented  coded  structures  or  a  stronger  information 
type  of  interest  about  external  coded  structures. 

Factor  7i  x  Je  (external  -  coded  normative) 

A  kind  of  interesting  difference  emerges  here  in  that  intro¬ 
verts  are  slightly  more  concept  passion  oriented  whereas  extraverts 
are  more  situation  oriented. 

Factor  8i  x  6e  (internal  -  sensations  comfort) 

This  factor  may  suggest  that  introverts  hold  a  more 
negative  abstract  view  of  their  sensations  (thought  and  pain)^ 
while  extraverts  view  their  internal  sensations  as  more  related  to 
social ?  good  time  situations. 

Factor  lOi  x  lOe  (internal  -  sensations  discomfort) 

Again  for  introverts  thought  and  pain  are  more  closely 
associated  on  this  factor ?  while  for  extraverts  it  may  be  a  more 
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social  situational ?  (passion?  drinks)  concept. 

Two  final  comments  are  in  order  about  the  nature  of  the 
interpretations  in  this  section  of  the  paper.  The  first  is  that 
the  differences  that  emerge  are  generally  very  small  and  that  it 
is  a  very  dubious  procedure  in  any  case  to  attempt  to  compare 
factor  loadings  across  samples f  even  though  there  may  be  a  high  re¬ 
lationship  between  the  factors. 

Secondly ?  that  whatever  interpretations  justifiably  emerge 
about  differences  between  introverts  and  extraverts  are  limited  to 
the  way  in  which  these  types  are  defined  by  the  Myers -Briggs  type 
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CHAPTER  V 


CONCLUSIONS  AND  SUGGESTIONS 

A.  Conclusions 

Generally  the  nature  of  this  study  can  be  considered  as 
having  been  more  exploratory  than  definitive. 

Summarizing  the  comparisons  of  the  previous  chapter  certain 
expectations  about  the  theoetical  speculations  on  introversion  - 
extraversion  theory  are  confirmed  as  follows. 

For  introverts  we  find  that?  on  factor  comparisons  li  x  le 
they  associate  boredom  more  strongly  with  this  natural  and  aesthetic 
factor  concept 5  on  factor  comparison  2i  x  9e  they  see  a  people  situ¬ 
ation  concept  as  more  thought  discussion  related?  on  factor  comparison 
3i  x  2e  they  associate  more  anxiety  and  people  relations  to  an  inter¬ 
nal  gut  desynchronization  concept^  on  factor  comparison  Ui  x  3e  they 
seem  more  traditional  bookish-scholarly  oriented  to  an  internal 
thought  concept ?  on  factor  comparison  ?i  x  Je  they  relate  passion^ 
a  more  internal  abstract  type  of  concept^  more  strongly  to  a  normative- 
social  concept  on  factor  comparison  8i  x  6e  they  hold  a  more  negative 
view  of  their  internal  comfort  sensations  and  on  factor  comparison 
lOi  x  lOe  they  associate  thought  and  pain  more  strongly  with  internal 
discomfort  sensations. 

For  extraverts  we  find  that :  on  factor  comparison  2i  x  9e 
they  relate  the  outdoors  and.  the  natural  world  more  to  people  situ- 
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ationSj  on  factor  comparison  ip.  x  3e  they  seem  more  social  situation 
oriented  about  internal  thought ?  on  factor  comparison  6i  x  lie  they 
are  more  people -thought  oriented  about  external  man  made  structures 
on  factor  comparison  7i  x  7e  they  see  normative  behavior  as  centered 
more  strongly  about  external  social  kinds  of  concepts  on  factor 
comparison  8i  x  6e  internal  sensations  are  more  social  -  good  time 
related?  and  on  factor  comparison  lOi  x  lOe  they  relate  social 
situations  or  social  problems  more  strongly  to  an  internal  sensation 
discomfort  concept. 

There  are  other  relationships  which  emerge  from  the  compari 
son  data  which  would  tend  to  disconfirm  what  might  have  been  logical¬ 
ly  expected  from  introversion  -  extraversion  theory. 

For  introverts  they  are :  on  factor  comparison  2i  x  9e 
more  people  situation  oriented  in  general  and  on  factor  comparison 
5i  x  8e  introverts  load  higher  on  8  out  of  9  of  the  variables  showing 
differences  on  the  external  interpersonal  thought  factor. 

For  extraverts  they  are  on  factor  comparison  li  x  le  more 
thought  oriented  than  introverts  to  an  external -natural -aesthetic 
concept  on  factor  comparison  2i  x  9e  they  are  more  study  oriented 
to  people  situations  and  on  factor  comparison  3i  x  2e  they  load 
heavily  on  3  out  of  5  of  the  major  variables  defining  an  internal 
gut -desynchronization  concept. 

At  a  more  abstract  level  there  appeared  to  be  three  major : 
incongruencies  with  introvers ion-^xtravers ion  theory.  The  first 
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was  that  extraverts  seemed  to  be  much  more  internal  gut  response 
and  cortical  desynchronization  oriented  than  might  have  been  pre¬ 
dicted.  The  second  was  that  extraverts  tended  to  be  somewhat  more 
study  and  thought  oriented  than  might  have  been  predicted.  However 
this  latter  emphasis  was  a  more  people  involved  kind  of  study 
orientation.  Most  of  the  factors  were  more  interpersonal  related 
for  the  extravert  sample.  The  third  was  that  introverts  are  more 
people  and  people -thought  oriented  than  might  have  been  predicted. 

The  latter  two  discrepancies  are  obviously  related  and  seem  to 
suggest  that  thought  and  people  concepts  are  not  by  themselves 
essential  to  describing  differences  between  these  personality  types. 

Essentially  the  research  reported  in  this  study  was 
quite  successful  in  achieving  the  initial  goals  and  purposes  set 
forth  in  the  introductory  chapter.  Hypothesis  I  was  confirmed  in 
that  basically  comparable  factors  emerged  after  varimax  rotation. 
Hypothesis  II  was  basically  confirmed  although  some  reorganization 
of  the  initially  proposed  ecological -^environmental  stimulus  areas 
occurred.  Hypothesis  III  was  partially  confirmed  and  partially 
disconfirmed.  The  direction  of  the  factor  differences  across  samples 
was  not  predictable  from  the  apriori  classifications  of  words  or 
factors.  However ^  it  was  demonstrated  that  apriori  labelled  words 
(internal -external)  when  congruent  with  the  factor  label  are  the 
best  discriminators  of  differences  across  samples  when  the  direc¬ 
tions  of  the  differences  are  ignored.  Further f  the  comparison  data 
available  in  the  latter  sections  of  the  paper  suggest  that  such  a 
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measurement  approach  to  individual  differences  does  appear  to  aid 
in  the  clarification  of  personality  differences  and  similarities. 
Further  research  is  necessary  to  determine  the  ultimate  usefulness 
of  such  an  approach. 

B.  Implications 

The  implications  of  this  study  for  the  field  of  education 
are  the  possibility  of  predicting  areas  for  academic  interest  and 
success  through  understanding  individual  differences.  The  author 
has  attempted  to  demonstrate  a  conceptual  structure  measurement  ap¬ 
proach  to  individual  differences  and  has  tried  to  show  logical  and 
empirical  evidence  as  to  the  effectiveness  of  such  an  approach. 

The  implications  of  this  study  for  the  study  of  human 
behavior  more  generally  are  perhaps  more  apparent.  It  represents 
somewhat  of  a  different  approach  to  the  study  of  conceptual  struc¬ 
ture  and  individual  differences  combined.  It  suggests  a  possible 
means  of  relating  conceptual  structure  with  orientation  to  and 
reaction  to?  the  environment.  That  is  the  study  of  coded  symbolic 
or  more  general  cognitive  structure  is  likely  to  provide  a  means 
of  linking  the  effects  of  past  experiences f  via  mediated  conceptual 
structure^  to  the  more  direct  stimulus -response  behavioral  explana¬ 
tion  of  behavior.  It  could  possibly  provide  a  mediating  link  for 
the  explanation  of  experience  effects  upon  behavior.  It  also  sug¬ 
gests  a  method  of  studying  the  development  of  conceptual  structure^ 
for  example  one  could  control  certain  kinds  of  environmental 
experiences  and  obtain  records  of  conceptual  structure  changes. 
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G .  Suggestions 

A  possible  excellent  follow-up  to  this  project  would  be 
to  obtain  a  set  of  approximately  100  words  representative  of  care¬ 
fully  chosen  ecological  areas.  Then  a  large  sample  representative 
of  the  total  range  of  personality  behaviors  could  be  obtained^  and 
to  whom  the  word  set  could  then  be  given  as  an  association  test. 

It  would  be  possible  to  have  the  subjects  report  both  a  strongest 
positive  and  a  strongest  negative  association  response.  A  single 
simple  matrix  could  then  be  computed. 

It  would  then  be  possible  to  reduce  the  matrix  by  subjects 
as  opposed  to  the  usual  variable  reduction  method^  so  that  emergent 
factors  are  groups  of  maximally  independent  subjects.  The  ordinary 
reduction ?  by  variables (words )  could  be  undertaken.  The  factor 
scores  for  individuals  in  the  most  diverse  groups  could  be  obtained 
in  order  to  focus  upon  personality  differences.  Norms  could  be  es¬ 
tablished  on  each  of  the  factors  for  each  of  the  groups .  Patterns 
of  associational  structure  could  be  compared  for  the  various  groups. 
Such  a  project  might  result  in  a  useful  instrument  for  differentiat¬ 
ing  personality  types. 

These  differing  groups  could  be  utilized  to  obtain  data 
from  different  kinds  of  established  personality  measures.  Such 
relationships  as  could  emerge  would  enhance  the  validation  of  the 
nature  of  the  differentiated  groups.  Also  once  a  pattern  of 
characteristics  emerges  for  the  groups  subsequent  measures  of  cog- 
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nitive  structure  could  be  used  as  intervening  independent  variables 
in  the  prediction  of  behavior. 
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WORD  ASSOCIATION  TEST 


Directions : 


Following  is  a  list  of  words  numbered  from  1-33.  A  stimulus  word 
(one  of  the  words  in  the  list)  will  be  presented  on  a  card  at  the  front 
of  the  room  for  approximately  one  minute.  You  are  to  select  any  other 
word  from  the  list  that  you  consider  to  be  the  most  strongly  associated 
with  the  stimulus  word.  Don't  look  at  your  neighbor's  answer. 


Indicate 

the  number  of  the  s 

association  in 

the  space  provided. 

e.g.  1. 

blue  _ 

2. 

sky  _ 

3. 

bird  1 

4. 

black  _ 

5. 

beard 

1.  pain 

2.  food 

3.  papers 

4.  nervousness 


mulus  word  beside  your  chosen  stronge 

If  the  word  blue  is  presented  (sti¬ 
mulus)  and  your  strongest  association 
is  bird,  indicate  a  1  in  the  space 
to  the  right  of  bird. 

18.  dances  _ 

19.  decency  _ _ 

20.  boredom  _ 

21.  hunger  _ 


5.  discussions 

6.  paintings 

7.  university 

8.  trees 


22.  landscape 

23.  studies 

24.  confusion 

25.  lectures 


9.  thought 

10.  frustration 

11.  sidewalks 


26.  scholarship 

27.  anxiety 

28.  books 


12.  flowers 

13.  cars 

14.  people 

15.  morality 

16.  architecture 


29.  sports 

30.  buildings 

31.  sky 

32.  nausea 

33.  Passion 


17.  drinks 
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